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Section 1— AM 502 



OPERATING 

INSTRUCTIONS 



INTRODUCTION 



Description 

The AM 502 i$ a dc-couple<j differential amplifier with 
excellent common-mode rejection capabilities and high 
gain for low voltage measurements. The dc offset capabili- 
ty permits nulling up to 1 volt dc, so that low level, low 
frequency signals impressed on a dc level can be 
amplified without the degradation often introduced byac 
Input coupling. High and low frequency -3d6 points can 
be selected at the front panel to suit the application. Signal 
inputs and outputs are available at the rear connector as 
well as at the front panel. A front panel lamp indicates 
most overrange conditions of excessive input signal, 
excessive gain, or excessive offset. 



The input circuit can be represented by approximately 
1 megohm to ground paralleled by approximately 47 
picofarads. The Input impedance can be raised to about 
200 megohms with the removal of a jumper. 



Overload protection is provided by fuses In series with 
the input which open when largeamountsof current flow 
due to overloading conditions. 



A STEP GAIN DC BALANCE control iS provided to 
adjust for zero shift as the gain switch is changed from one 
position to another. 



The DC OFFSET COARSE and FINE controls give 
offset up to ±1 volt dc potential difference at the input 
connectors. The amplifier internal bias is changed to 
accomplish the offset. The LF -3 dB switch must be In the 
DC OFFSET position to actuate these controls. 



The HF -3 dB switch is used to reduce the upper 
bandwidth limit as necessary to improve the signal-to- 
noise ratio when using the AM 502 in low-frequency 
applications. The LF -3 dB control increases the lower 
bandwidth frequency. 



Use of the pre-charging feature prevents surge 
currents, due to charging the ac coupling capacitor, from 
damaging the circuit under test. 



Installation and Removal 




Turn lh» power module off before inserting the plug- 
in: otherwise, damage may occur to the plug-in 
circuitry. Because of the high current drawn by the 
AM 502, it is also recommended that the power 
module be forned off before removing the AM 502. 
Refer to Fig. 1-1. Check to see that the plastic 
barriers on the interconnecting jack of the selected 
power module compartment match the cut-outs in 
the AM 502 circuit board edge connector. 



Align the AM 502 chassis with the upper and lower 
guides of the selected compartment. Push the module in 
and press firmly to seat the circuit board in the inter- 
connecting jack. 



To remove the AM 502. pull on the release latch located 
in the lower left comer, until the interconnecting jack 
disengages and the AM 502 will slide out. 



Controls and Connectors 

Refer to Fig. 1-2. Even though the AM 502 is fully 
calibrated and ready to use. the functions and actions of 
the controls and connectors should be reviewed before 
attempting to use it. Pull the Power switch on the power 
module to apply power to the AM 502. The POWER 
indicator light indicates when power is applied to theAM 
502 



OPERATING CONSIDERATIONS 



Overheating 

The AM 502 is designed to operate at an ambient 
temperature from 0” to -^-SO^C. However, when operating 
several power supplies In a multi-plug-in power module, 
especially at low output voltages, or when operating close 
to other heat-producing equipment, internal temperature 
may exceed safe limitsandactuatea thermal cutout in the 
power module. Refer to the power module instruction 
manual for more complete information. 
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Operating Instructions — AM S02 




Fig. t*l. Pkjg-in Installation and removal. 



Input Connections 

Unshielded test leads can be used to connect the AM 
502 to a signal source when a high-level, low-frequency 
signal is monitored at a low impedance point. However, 
when any of these factors is missing, it becomes in- 
creasingly important to use shielded signal cables. In all 
cases, the signal-transporting leads should be kept as 
short as practical. 

When making single-ended input measurements 
(conventional amplifier operation), be sure to establish a 
common ground connection between the device under 
test and the AM 502. The shield of a coaxial cable is 
normally used for this pun>ose. See Fig. 1-3 for reference. 
Push the GND button for the input not connected to the 
device under test. 

In some cases differential measurements require no 
common chassis ground connection, and therefore are 
less susceptible to interference by ground-loop currents. 



Probes 

Attenuator probes decrease the resistive-capacitive 
loading of a signal source. They also extend the measure- 
ment range of the AM 502 to substantially higher voltages. 
Some measurements require a higher resistance input to 
the AM 502. with very little source loading or signal 
attenuation. In such situations use a FET probe or the 
high-impedance input provision ot the AM 502. Contact 
your Tektronix Representative for further Information on 
probes. 



High Impedance Input 

To raise the internal input impedance of the AM 502 to 
about 200 megohms, remove the P40plug (Fig. 3-1 ]. Make 
certain the attenuator is in the NORM mode. Signal source 
impedance now becomes an important factor. For exam- 
ple, a too picoampere gate current through 10 megohms 
produces a one-mllllvolt offset. This offset may result in 
significant error when small voltages are measured. 



Consider the change in the source operating 
characteristics due to loading by the signal input cables. 
The circuit at the input connectors can be represented by 
approximately 1 megohm to ground paralleled by ap- 
proximately 47 picofarads Two feet of 50 ohm coaxial 
cable increases the parallel capacitance by about 60 
picofarads, which could be excessive in many situations. 
To minimize these effects, use a higher impedance cable 
or an attenuator probe. 



input Overloading 

When measuring unknown dc voltages, push the -^100 
pushbutton in, and start with the 100 position on the GAIN 
switch. Increase the GAIN switch setting and finally 
release the -rt 00 pushbutton until a suitable output signal 
IS obtained. If the input circuit of the AM 502 is overdriven, 
large amounts of current will flow, opening the protective 
fuses. 
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operating Instructions— AM 502 



STEP GAIN DC BAL Control 

Adiusts dc balance In the 
preampliller stage. 



Variable Gain Control con- 
tinuously variable. 

Calibrated in thecw position. 



GAIN Switch 

Selects amplifier gain. 

OVER RANGE Indicator 

When lit, indicates most over- 
range conditions. 



+ 100 Pushbutton 

Divides GAIN switch setting 
by 100. 



snaaMB 
OC UL 






DCOfTSFTSn 

naf -*-a!»sv 



OC OFFSET COURSE and FINE 
Controls 

f Provides Intental olfset ol 
approximately ±1 V to input 
signal. LF —3 dB switch must 
be In the OC OFFSET position 
for controb to operate. 



POWER Indicator 

When lit. Indicates power Is 
applied. 



AC Pushbutton 

Selecb the input signal (ac or 
dc) into the negaUve side ol the 
preamplifier. 



4- Inpul Conrtector 

6NC connector tor the 
positive side of the amplifier. 

GND Pushbutton " 

Grounds T amplifler input 



Ground Binding Post 

Provides a chassb return for 
signab. 



naaKCSsn 

pvaetstMwu. 



Obf>-*£ 

K 

jpg] 

Ibsl 



wf- r*c 

n - * U 



UUS - 



V 

Cf-3d8 

LtfVTCDSf 

•mcomm 












OUTTUT 
:sv MiMUAX 



HF -3dB Switch 

Selecb upper -3dB point of 
the amplifier. 



LF -3 dB Switch 

' Selecb lower —3 dB point of 
the amplifier and activates DC 
OFFSET controls. 



OUTPUT Connector 

BNC output terminal con- 
nector. 



- Input Connector / 

BNC connector for the 
negativa side ol the amplifier. 



onus AM 502f DIFFERENTIAL AWPL 



AC Pushbutton 

Selecb the inpul signal (ac or 
dc) into the positive side ol the 
preampllfbr. 



Release Latch 

Pull to remove plug-ln. 



GND Pushbutton 

Ground - amptitier inpuL 
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Operating Inatructions— AM 502 




Fig. 1-3. Waveformeahowlrtg dltferenttsttejeclion ofacofnmen-fliodeiJgnal.ReMltanlweMtormchowttiedillerence between 
ttie two tignalt. 



Step Gain DC Balance 

Output Connections K control is misadjusled, the dc output level will 

Make output connections using a bnc to dual binding shitt as the GAIN switch position is changed. Push both 

post connector, or a coaxial cable with at least one bnc GNO buttons and place the GAIN switch in the 100 

connector. To prevent current limiting in the outputstage. position. Rotate the GAIN switch from stop to stop while 

do not load the output with less than 250 ohms. Output adjusting the STEP GAIN DC BAL control for node shitt at 

current is limited to 20 milliamperes. the OUTPUT terminal. 
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operating Instructions— AM 502 



DC Offset Coarse and Fine 

Use these corjtrols to offset up to =1 volt dc potential 
difference at the input connectors. The amplifier internal 
bias Is changed to accomplish the offset. The differential 
rejection capabilities of the AM 502 are not affected. The 
LF -3dB switch must be in the DC OFFSET position to 
activate these controls. 



HF and LF Bandwidth Reduction 

Use the HF -3dB switch to reduce the upper bandwidth 
limit, as necessary, to improve the signal-to-noise ratio 
when using the AM 502 in low-frequency applications. 
The LF -3dS control increases the lower bandwidth 
frequency. Use this control to reduce dc drift, when 
raising the lower bandwidth does not undesirably reduce 
the bandwidth for the signal being measured. 

Pre-Charging 

Use of this feature prevents surge currents, due to 
charging the ac coupling capacitor in the AM 502. from 
damaging the circuit under test. Before conrtecting the 
AM 502 to a signal containing a dc component, push the 
AC and GND pushbuttons. Conrwct the input to the circuit 
under test. Wait about one second for the coupling 
capacitor to charge. Release the GND pushbutton, and 
the coupling capacitor Is charged to the value of the dc 
voltage to be measured. 

Differential Operation 

A differential measurement is made by connecting 
each of the two inputs to selected points in the test circuit. 
The Input to the amplifier will then be the difference in 
voltage of the two selected points. Consideration should 
be given to the proper connection method used between 
the AM 502 and the circuit under test: otherwise improper 
measurement results may occur. See Fig. 1-4 for 
reference. 

Differential voltage measurements are made by apply- 
ing the signals to the +input and -input connectors. Set 
the input coupling switches to the same position, AC or 
DC, depending on the measurement being made, in 
differential measurements, only the voltage difference 
between the two signals is amplified. Common mode 
signals (common in amplitude, phase, and frequency) are 
rejected. See Fig. 1-3 A, B, and C for reference. 



(A) Rlehl 




(B) Wrong 




(C) Wrong 




undor lest net bo grounded to 

oquipmont under teet log3i)isS2 



Single-ended measurements often yield unsatisfactory Fig. i-4. Connecting a dltterentlel emplliler to • signal source, 
results because of the interference resulting from ground- 

loop currents between the AM 502 and the device under capacitor, which could limit the low-lrequency response 

test. In other cases, It may be desirable to eliminate a dc The limitations of single-ended measurements are effec 

voltage by means other than the use of a blocking tively eliminated by using differential measurements. 
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Operating Instructions— AM 502 



DQ Offset Operation 

By using the FINE and COARSE DC OFFSET controls, 
it Is possible to use the AM 502 differentially in a slide-back 
mode, to observe a small signal whose dc potential 
difference may be considerable. The offset voltage is 
continuously adjustable from plus 1 volt to minus 1 volt, 
and Is internally available for all of the GAIN switch 
positions. The LF -3dB switch must be in the DC OFFSET 
position to activate the offset circuit. 



Common Mode Rejection Ratio 

The ability of the AM 502 to reject common-mode 
signals Is Indicated by the common-mode rejection ratio 
(cmrr). For example, assume that a signal consists of 
unwanted 60 hertz at 10 volts peak-to-peak (common 
mode connected to both inputs), plus a desired signal at 1 
millivolt peak-to-peak (differentially connected to one 
input). The AM 502 gain is setat200.TheoutputoftheAM 
502 shows the desired signal at an amplitude of 0.2 volt (1 
millivolt X 200), and the 60 hertz signal is viewed at an 
amplitude of 0.02 volts. The cmrr in this application is 
100,000 to 1. This figure is calculated by multiplying the 
value of the common-mode signal (10 volt) by the gain of 
the amplifier (200) for a product of 2000 volts. This product 
is divided by the observed 60 hertz voltage at the output 
(0.02 volt] and result is the cmrr. 100.000 to 1. It would, of 
course be impossible to view the 1 millivolt signal 
superimposed on the 60 hertz signal by using single input 
methods. 



Degradation of Common Mode Rejection 

There are a number of factors that degrade common- 
mode rejection ratio (cmrr). The principal requirement for 
maximum rejection is for the common-mode signal to 
arrive at the input FET gates at the same phase and 
amplitude. A difference of only 0.01% in the attenuation 
ratios of the input attenuators will reduce the rejection 
ratio to 10,000 to 1. Also, any difference in source 
impedance will degrade the rejection ratio. Figures 1-5 
and 1 -6 show common-mode rejection degradation due to 
differences in source impedance. The frequency of the 
common-mode signal also affects the common-mode 
rejection ratio. Generally, as the frequency of the input 
signal increases, the common-mode rejection ratio is 
more difficult to maintain. 




Fig. 1-5. Relallonthip ol twt point wure* Impodanee to the 
amplifior Input Impodanca end thaapparenl CMRR caused by (A) 
large dlttaranca batwcon lasl-point Impedancas and (B) low 
knpadanca Mat points. 
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Operating Instructions— AM 502 




Fig. 14. Simplified Input circuit and table thawing the change In 
apparent CMRR due lo 10X probe* thatar*wlthlnl,2, and3%el 
their attenuation value* (with matched 1 megohm realatort). 



The high frequency cmrr will also depend upon the 
signal source impedance, since various shunt 
capacitances between the source and the input gate must 
charge and discharge through that impedance. 



Outside influences such as magnetic fields can also 
degrade the performance, particularly when low level 
signals are involved. Magnetic interference maybe reduc- 
ed by using identical signal transporting leads to the two 
inputs. Twist the two leads together over as much of their 
length as possible. Low-frequency measurements can be 
similarly protected by using a shielded cable that contains 
a twisted pair of conductors. 
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Section 2— AM 502 



SPECIFICATION AND 
PERFORMANCE CHECK 

SPECIFICATION 



Perlormance Conditions 

The electrical characteristics are valid only if the AM 
502 has been calibrated at an ambient temperature 
between -i-20^ C and -f-SO^C and Is operating at an ambient 
temperature between 0”C and -i-50''C unless otherwise 
noted. 



Items listed in the Performance Requirements column 
of the Electrical Characteristics are verified by completing 
the Performance Check in this manual. Items listed in the 
Supplemental Information column are not verified in this 
manual: they are either explanatory notes or performance 
characteristics for which no limits are specified. 



Table 2-1 

ELECTRICAL CHARACTERISTICS 



Characteristics 


Perfonnance Requirements 


Supplemental Information 


Gain 

Normal Mode 


too to 100,000 within 2%. 

10 steps in 1. 2. 5 sequence. 




-i-100 Mode 


1 to 1000 within 2 %. 




Variable Range 




Continuously variable uncal- 
Ibrated gain to at least 2.5 times 
the calibrated gain setting. 


Frequency Response 
Direct Coupled 


dc to 1 MHz 


With Gain control set to 20K 
or less, selectable HF -3dB 
points are within +ldB. -2dB. 
Upper -3dB point reduces to 
500 KHz at 50K gain, and 
250 KHz at 100K gain. 


AC Coupled 


2 Hz or less, at lower 
frequency -3dB point to l MHz. 




Bandwidth 
HF -3dB 


100 Hz to 1 MHz, 9 steps in 
1-3 sequence. 


Reference approximately 5.0 V 
peak-to-peak output at 1 KHz. 


Accuracy 


•^IdB. -2dB 


Reading range -2dB to -5dB. 


LF -3dB 


0.1 Hz to 10 kHz 6 steps in 
1-10 sequence 




Accuracy 


+1dB. -2dB 


Reading range -2dB to — 5dB. 



REV. B MAR 1978 



2-1 










Specification and Performance Check — AM 502 



Table 2-1 (Con'l) 



Characteristics 


PerformarKe Requirements 


Supplemental Information 


Output 

Voltage Swing 


±5 V. 


I 

i 


Current 




1 

±20 mA 


R« 


5 Q or less 


Minimum Load 
Impedance 




250 0 


Common Mode 

Normal Mode 

Range 1 


, ±5V, 




Rejection Range , 


100 dB. dc to SO kHz. 


Direct coupled with inputs 
shorted together. 


•1-100 Mode 
Range 


*50 V, 




Rejection Range 

1 


50 dB. dc to 50 kHz. 


Direct coupled with less than 
1 100 V peak-peak sine-wave input. 

1 


DC Offset 
flange 




f 

At least -1- and - 1 V. 


1 

Maximum Safe Input 
Voltage 

Direct Coupled ^ 

Normal Mode 




IS V (dc plus peak ac) to 
5 MHz or less. 


-i-IOOMode 




350 V (dc plus peak ac) to 
5 MHz or less. 


AC Coupled 




i 350 V (dc plus peak ac) with 
coupling capacitor precharged 


Maximum Input Gate 
Current (each input) 




50 pA at 25*C. 


Noise (Referred to 
Input) 

NORM mode 


<25 pV, tangentially 
measured with 25 0 
or less source resistance. 


10 Hz to 1 MHz selected 
bandwidth. Typically 
<6.0 nV/\/Hz above 1 kHz. 


-MOO Mode 1 

1 

1 


j 

I 

I 

I I 


Typically <2.0/iV/>/Hz 
from 1 kHz to 9 kHz. 
decreasing in a l/F 
fashion to <600 nV/\/Hz 
1 above 30 kHz. 


Voltage Drift with i 

Time 1 







Short Term 10*/V (peak-to-peak) per hour 
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specification and Performance Check— AM 502 



Table 2-1 (cont) 


Characteristics 


I 

Ptflomianc* RequktniefiU 


Supplemental Information 


Long Term 




20 ^V (peak-to-peak) per hour. 


Voltage Drift with 
Temperature 




100 pVper*C. 


Input R and C 




Resistance. 1 MO. 

Capacitance. Approximately 47 pF. 



Table 2-2 

ENVIRONMENTAL 



Characteristics 


Information 


Temperature 




Operating 


0“Cto +50*0 


Storage 


-40’ C to +75* C 


Altitude 


To 15.000 feet: maximun 


Operating 


operating temperature 
decreased by 1®C/1000 
feet from 5000 to 15.000 feet. 


Storage 


To 50.000 feet. 


Vibration 


' With the instalment complete 


Operating and 
Non-operating 

1 

1 

1 


and operating, vibration freq- 
uency swept from 10 to 55 to 
10 Hz at 1 minute per sweep 
Vibrate 15 minutes in each of 
the three major axes at 0.015 
inch total displacement. Hold 
10 minutes at any major reson- 
anace. or in none, at 55 Hz. 
Total time 75 minutes. 


Shock 


30 g's 1/2 sine. 11 ms duration. 


Operating and 
Non-operating 


2 shocks in each direction along 

3 major axes, for a total of 18 

' shocks. 



Table 2-3 

PHYSICAL CHARACTERISTICS 



Charactcrtsttcs 


Information 


Overall Dimensions (measured at maximum points) 




Height 




5.0 inches 
12.7 centimeter 


Width 


2.5 inches 
6.35 centimeter 


Length 


11.8 inches 

1 30.0 centimeter 


Net Weight (Instrument Only) 


1.8 lbs. 

.82 kilograms 
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Sp«ci(ic«tion and Pariormance Check — AM 502 



PERFORMANCE CHECK 



Introduction 

This procedure checks the electrical characteristics of 
the AM 502 that appear in the Specification section of this 
manual- If the instrument fails to meet the requirements 
given in this performance check, the calibration 
procedure should be performed. This procedure can also 
be used by an incoming inspection faciiity to determine 
acceptability of performance. 

The electrical characteristics in Section 2 are valid only 
If the AM 502 is calibrated at an ambient temperature of 
+20* C to +30* C and operated at an ambient temperature 
of 0*C to +50°C. Forced air circulation is required for 
ambient temperature above +40*C. 

Tolerances that are specified in this performance check 
procedure apply to the instrument under test and do not 
include test equipment error. 



Test Equipment Required 

The following test equipment, orequivalent, is required 
to perform the performance check. Test equipment 
characteristics listed are the minimum required to verify 
the performance of the equipment under test. Substitute 
equipment must meet or exceed the stated requirements. 
Ail lest equipment is assumed to be operating within 
tolerances. 



Special test devices are used where necessary to 
facilitate the procedure. Most of these are available from 
Tektronix. Inc. and can be ordered through your local 
Tektronix Field Office or representative. 



Tabfe 2-« 

LIST OF TEST EQUIPMENT REQUIREMENTS 



Performance 

Description Requirements 


AppHcatlona 


1 

Example 


Oscilloscope 


Bandwidth, dc to 2 MHz; 
Minimum deflection 
factor. 20 mV/div; 
sweep rate. .2 ms/div 
to 1 /rs/div; accuracy, 
within 3%. 


Used throughout pro- 
cedure to provide 
display. 


TEKTRONIX 5110. 
SA13N. 5B10N. 


Power Module 


Three compartments or 
more. 


All tests 


i TEKTRONIX TM 503 or 
TM 504. 


Calibration Gen- 
erator 


Amplitude calibration, 

I 5 mV to 10 V; accuracy. 
±0.25% into 1 MO: out- 
put. square wave at 
approximately 1 kHz. 


Amplifier gain check 

1 


TEKTRONIX PG 506 
Calibration Generator.* 

I 


Function Generator 


Waveforms, sine and 
square; voltage ampl- 
itude. 10 V p-p; freq- 
uency range. 1 kHz to 
50 kHz: accuracy, with- 
in 3%. 


Signal generation 
for cross neutral- 
^ ization and high 
frequency cmrr 
check. 


TEKTRONIX FG 501 
Function Generator.* 

1 

1 

1 


Termination 


Impedance, SO 0: accur- 
acy. within 2%: conn- 
ectors. bnc. 


Output termination 
for signal gen- 
erator. 


Tektronix Part No. 
011-0049^1 


Attenuator. 10X 
(4 required) 


Impedance. 50 Ci: accura- 
cy. within 2%; conn- 
ectors. bnc. 


Output attenuation 
for signal gen- 
erator. Noise check. 


Tektronix Part No. 
' 011-0059-02 


Coaxial cable 
(2 required) 


Impedance. 50 Q: length. 
: 36 inches: connectors, 

bnc. 


^ Provides signal 
1 interconnection. 


1 Tektronix Part No 
; 012-0057-01 



* Requires TM 500-Serles power module 
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Specification and Performance Check— AM 502 



Preliminary Procedure 

1 . Ensure that all test equipment and the AM 502 under 
test are suitably adapted to the line voltage to be applied. 
Refer to the installation section of the power module 
manual. 



2. Ensure that all test equipment is suitably adapted to 
the applied line voltage. 



3. Install the AM 502 into the power module, and if 
applicable, install the TM 500 series test equipment into 
the test equipment power module. 



Time Base Plug-In 



Time/Div 
Variable 
Triggering 
+ Slope 



.5 ms 
(cal in) 

selected 



Mode 

Coupling 

Source 

Position 

Display Mode 
Magnifier 



p-p auto 
ac 

internal 

Set so trace starts at left 
side of graticule, 
main sweep 
XI 



Calibration Generator 



4. Connect the equipment under test and the test Amplitude 'I V 

equipment to a suitable line voltage source. Turn all 
equipment on and allow at least 20 minutes for the 
equipment to stabilize. 



Initial Control Settings 

Set the following controls during warm-up time: 



AM 502 



STEP GAIN DC BAL 
- 1-100 

DC OFFSET 

FINE and COARSE 
GAIN 
CAL 

HF -3dB 
LF -3dB 
AC 

t- GNO 

- AC 

- GND 



midrange 
pushbutton out 

midrange 

100 

fully clockwise (cal) 
1 MHz 
DC OFFSET 
pushbutton out 
pushbutton out 
pushbutton out 
pushbutton in 



PERFORMANCE CHECK PROCEDURE 

NOTE 

The oscilloscope vertical amplifier system gain, 
the SChohm termination, and 50-ohm attenuator 
are required to be calibrated within 0.5% ac- 
curacy prior to proceeding with Steps 1 and 2. 
The PG 506 calibration generator may be used 
to set the system to 0.5% accuracy. 



1. Check Amplifier Gain. Gain Accuracy is within 
2 % 

a. Connect the calibration generator to the AM 502 
input connector through a 50-ohm cable, a 50-ohm 10X 
attenuator and 50-ohm terminator. 



Oscilloscope 



b. Connect a 50-ohm cable from the AM 502 OUTPUT 
connector to the vertical amplifier input connector 



Intensity. Focus Set for well-defined trace 

and normal brightness. c. Adjust the AM 502 DC OFFSET controls (FINE and 

COARSE) until the OVERRANGE indicator light goes out. 
Position the crt display to the center of the graticule with 
the vertical amplifier position control. 

Vertical Amplifier 

Volts/Div 1 V d. Check— using the AM 502 GAIN and calibration 

~ Input dc generator amplitude settingsgivenin Table2-5. check the 

Variable fully clockwise (cat) vertical deflection within the given limits. 
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NOTE 

The OVER RANGE indicator light must remain 
otf during all switch settings. Adiust the DC 
OFFSET controls as required during the check 
procedure. 



NOTE 

Install both plug-in side covers and insert plug- 
in into power module tor checking gain below 
5K setting to minimize noise on the display. 



Table 2-5 



AMPLIFIER GAIN ACCURACY 



AM 502 
GAIN 
Setting 


I AM 502 I 
I HF -3 dB , 
Switch Setting | 


' - - - - — ^ 

Calibration 
Generator 
Amplitude 
Setting 


Vertical 
Deflection 
in Divisiorts 


100 


1 MHz 


1 V 


1 4.9 - 5.1 


200 


1 MHz 


1 .5 V ! 


' 4,9 -5.1 


500 


' Tmhz ' 


.2V 


4.9 -5.1 


1K 


1 MHz 


.1 V 


4.9 -5.1 


2K 


1 MHz 


50 mV 


4.9 -5.1 


SK 


1 MHz 


20 mV 


4.9 -5.1 


10K 


10 kHz 


10 mV 


4.9 -5.1 


20K 


10 kHz 


5 mV 


4.9 - 5.1 


50K 


10 kHz 


2 mV 


! 4.9 - 5.1 


100K 


10 kHz 


1 mV 


! 4.9 • 5.1 



2. Check -i-100 Amplifier Gain Accuracy. Gain 
Accuracy is within 2% 

a. Disconnect all cables and repeat Step l parts a. b. c. 
and d. 



b. Set the AM 502 GAIN switch to 10K and the HF -3 
dB switch to t MHz; push in the -rl00 pushbutton. 



c. Set the calibration generator amplitude control to 
1 V. Adjust the AM 502 DC OFFSET control (FINE and 
COARSE) until the OVERRANGE indicator light goes out. 



d. Position the crt display to the center of the graticule 
with the vertical amplifier position control. 



e Check— the crt display arnpiitude for 4 9 to S 1 
divisions. 



1. Disconnect the 50-ohm terminator from the AM 502 

input connector and connect it tothe- input connector. 
Push in the + input GND pushbutton and push and release 
the - input GND pushbutton. 

g. Check— repeat parts d. e, and f of this step. 

h. Disconnect the 50-ohm termination, 10X attenuator, 
and cable. 

3. Check Common Mode Rejection. Rejection Ratio 
Is 100 dB. dc to 50 kHz 

a. Connect a dual-input connector cable between the 
AM 502 * input and - input connector. 

b. Set the AM 502 -MOO pushbutton out; the input 
and - input AC and GND pushbuttons out. and the GAIN 
switch to 100. 

c. Set the AM 502 HF -3dB switch to .3 MHz and the LF 
—3 dB switch to DC. 

d. Set the vertical amplifier deflection factor for 
lOmV/div. 

e. Connect a 50-ohm cable from the function 
generator to the center connector of the dual-input 
connector. Set the function generator for a 10 V. 50 kHz 
sine-wave output signal, with DC offset set to 0 at <1 V. 



f. Adjust vertical amplifier positionto center display on 
screen. 



g. Check— the crt display for one division of vertical 
deflection or less. 



4. Check -fioO Common Mode Rejection. Rejection 
Ratio is 50 dB. dc to 50 kHz 

a. Disconnect the 50-ohm cable from the function 
generator and connect it to the calibration generator 
output. Press in the -rlOO pushbutton. 

b. Set the vertical amplifier deflection factor for 
100 mV/div. 



c. Set the calibration generator for a 100 volt, square- 
wave output signal. 



d. Check— crt display for 3.1 divisions or less of 
verttcal deflection. 



e Disconnect the dual-input connector and 50-ohm 
cable from the AM 502 input connectors. 



2-6 



REV BSEP 1980 




specification and Performance Check— AM 502 



5. Check HF -3 dB Bandwidth. Accuracy la +1 dB. 
-2 dB 

a. Set the AM 502 HF -3 dB switch to 1 MHz. the - 
input pushbutton to <3NO. and 't-ioo pushbutton out. 



b. Set the vertical amplifier deflection factor to 1 V/div, 
and the time-base sweep rate to 1 ms/div. 



c. Set the function generator controls for a SO mV. 1 
kHz sine-wave output signal. (Use appropriate attenuation 
to eliminate Input overdrive condition.) 



d. Connect a 50-ohm cable from the function 
generator to the AM 502 + input connector. Adjust the 
vertical deflection amplitude for a five-division display. 



e. Set the function generator output frequency to 1 
MHz. 



f. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions. 



NOTE 

The specification in part f of this step must be 
met before proceeding with part g of this step. 



g. Check— the remaining settings of the HF —3 dB 
switch, using Table 2-6 as reference. (Change time-base 
sweep rate as needed for lower frequencies.) 



Table 2-6 

HF -3 dB BANDWIDTH ACCURACY 



AM 502 


Function 


Vertical 


HF -3 dB 


Generator 


Deflection 


Switch Setting 


Output Frequency 


In Divisions 


.3 MHz 


300 kHz 


1 3 15-3.85 


.1 MHz 


100 kHz 


1 3.15-3.85 


30 kHz 


1 30 kHz 


3.15-3.85 


10 kHz 


' 10 kHz 


1 3.15-3.85 


3 kHz 


3 kHz 


1 3 15-3.85 


1 kHz 


1 kHz 


3.15-3.85 


3 kHz 


300 Hz 


3.15-3.85 


.1 kHz 1 


100 Hz 


3.15-3.85 



i. Set the HF -3 dB switch to 1 MHz. 



6. Check LF —3 dB Bandwidth. Accuracy is +1 dB, 
-2 dB 

a. Check— the settings of the LF -3 dB switch, using 
Table 2-7 as reference. Adjust the time-base sweep rate to 
obtain an appropriate display. 



Table 2-7 



LF -3 dB BANDWIDTH ACCURACY 



AM 502 


Function 


1 Vertical 


LF-3dB 


Generator 


I Deflection 


Switch Setting 


Ou^ut Frequency 


1 In Divisions 


10 kHz 


10 kHz i 


i 3.15-3.85 


1 kHz 


1 kHz ! 


! 3.15 - 3.85 


.1 kHz 


.1 kHz ; 


3.15-3.85 


10 Hz 


10 Hz 


3.15-3.85 


1 Hz 


1 Hz ! 


! 3.15 - 3.85 



NOTE 

The components used in the .1 Hz position are 
also used in the other po$/'fion$ of the switch: 
therefore, the tolerance of the.1 Hz position is 
checked. 



b. PressintheAM 502 + input AC pushbutton. Set the 
function generator controls for a 2 Hz output signal. 



c. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions. 



d. Disconnect the 50-ohm cable from the AM 502 - 
input connector and connect it to the - Input connector. 



e. Press in the AM 502 -*• input QND pushbutton and - 
input AC pushbutton. Press to release the - input GND 
pushbutton. 



f. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions. 



g. Set the LF —3 dB switch to the DC OFFSET position. 
Press in the AM 502 - input GND pushbutton. 



h. Disconnect the 50-ohm cable from the AM 502 - 
input connector. 



REV B SEP 1980 



2-7 




Sptcifkation and Performance Check— AM 502 



7. Check Overtll Nolae (Tangentially Measured) 

a. Set the AM 502 GAIN control to 100K; press in to 
release the + input AC and GND pushbutton, and the - 
input AC pushbutton. 



b. Set the vertical amplifier deflection factor toS V/div. 
Set the time-base sweep rate to tO^div. and the trigger 
source switch to external. 



c. Connect a SO-ohm termination to the AM 502 + 
Input connector; conrwet four series-connected 10X 
attenuators to the SO-ohm termination. 



d. Connect a 50<ohm cable from the calibration 
generator fast-rise output connector to the end of d>e 
attenuator string. Set the pulse duration control for 1 ms. 



e. Adjust the AM 502 DC OFFSET controls (FINE and 
COARSE) until the OVER RANGE indicator light goes out. 



f. Adjust the calibration generator pulse amplitude 
control and observe two noise bands as shown in Fig. 2-1 A 
(remove one attenuator if necessary, to produce the 
desired display). 

g. Decrease the calibration generator pulse amplitude 
until the noise bands just merge. See Fig. 2-18. 



h. Remove three of the attenuators and connect the 
signal through the 50-ohm attenuator (including the 50- 
ohm termination), to the vertical amplifier input and 
measure the pulse amplitude. Calculate the tangentially 
measured display noise as follows: 



Noise (in pV) = 



Signal level (measured in part h) 
Attenuation Removed 



Typical figures are; 
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Fig. 2-1. Typical display of (A) two noisa bands and (B) nolsa 
bands marpMl. 



I. Disconnect all cables and equipment. 



12 mV 
10 "’ 



= 12 X lO"* = 



l2(iV of noise 



This completes the Performance Check of the AM 502 
Differential Amplifier. 
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ADJUSTMENT 



Introduction 

This adjustment procedure is to be used to restore the 
AM 502 to the original performance specification. Adjust- 
ment need not be performed unless the instrument fails to 
meet the Performance Requirements of the Electrical 
Characteristics listed in the Specification section, or the 
Performance Check cannot be completed satisfactorily. 



Completion of all adjustment steps in this procedure 
ensures that the instrument will meet the performance 
requirements listed in the Specification section. However, 
to fully ensure satisfactory performance, it is recommend- 
ed that the Performance Check be performed after any 
adjustment is made. 



Services Available 

Tektronix. Inc. provides complete instrument repair 
and adjustment at local Field Service Centers and at the 
Factory Service Center. Contact your local Tektronix 
Field Office or representative for further information. 



Test Equipment Required 

The test equipment listed In Table 3-1, or equivalent, is 
required for adjustment of the AM 502. Specifications 
given for the test equipment are the minimum necessary 
for accurate adjustment and measurement. All test equip- 
ment is assumed to be correctly calibrated and operating 
within specification. 



If other test equipment is substituted, control settings 
or calibration setup may need to be altered to meet the 
requirements of the equipment used. 



A flexible plug-in extender. Tektronix Part No. 067- 
0645-03. is useful fortroubleshooting or adjusting the AM 
502; however, the complete Adjustment Procedure can be 
performed without use of the extender. Remove the power 
module cabinet to make adjustments to the AM 502 inside 
the power module. 
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Tabi* 3-1 

LIST OF TEST EQUIPMENT REOUmEMENTS 



Description 


Perlonnance 

Requirements 


1 

Applications 


1 

Example 


Oscilloscope 


Bandwidth, dc to 2 MHz; 
minimum deflection 
factor. 20 mV/dIv; 
sweep rate. .2 ms/div 
to 1 ^/div: accuracy, 
within 3% 


Used throughout pro- 
cedure to provide 
display 


TEKTRONIX 5110. 
5A13N.SB10N 


Digital Voltmeter 

I 


Range. 0 to 50 V; accuracy, 
within O.IKi 


Voltage measurements. 
Output voltage flatness 
check. 


TEKTRONIX DM 501 Digital 
Multimeter.* 


Power Module 


Three compartments 
or more. 


All tests 


TEKTRONIX TM 503 or 
TM 504. 


Calibration Gen- 
erator 

I 


Amplitude calibration. 

5 mV to 10 V; accuracy. 
±0.25% into 1 MQ; out- 
put. square wave at 
approximately 1 kHz. 


Amplifier gain check 

1 


r*“ " ' ' • — 

TEKTRONIX PG 506 
Calibration Generator.* 


Function Generator 


Waveforms, sine and 
square; voltage ampl- 
itude, 10 V p-p; freq- 
uency range, 1 kHz to 
50 kHz; accuracy, with- 
in 3%. 

1 


Signal generation 
for cross neutral- 
ization and high 
frequency emrr check. 


TEKTRONIX FG 501 
Function Generator.' 


Autotransformer 
with ac voltmeter 


Capable of supplying 
an output voltage from 
90 to 132 V, ac; 120 
watts of power at the 
upper limit. 


Power supply check. 


General Radio W10MTR3W 
Variac Autotransformer. 


Input RC normallzer ; 

I 


Time constant, 1 MO x 
47 pF; connectors, bnc. 


Input capacitance 
check. 


Tektronix Part No. 
067-0541-00 


Termination 

i 


Impedance, SO D; conn- 
ectors. bnc. 


Output termination 
for signal gen- 
1 erator. 


Tektronix Part No. 
011-0049-01. 


Attenuator. lOX 
(4 required) 


Impedance. 50 Q; conn- 
ectors, bnc. 


Output attenuation 
for signal gen- 
erator. Noise check. 


Tektronix Part No. 
011-0050^2 


Coaxial cable 
(2 required) 


Impedance, 50 0; length. 
36 inches; connectors, 
bnc. 


Provides signal 
interconnection. 


Tektronix Part No. 
012-0057-01. 



‘Requires TM SOO Series power module 
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Adjustment— AM 502 



Preparation 



Time Base Plug*ln 



a. Remove the left and right side covers of the AM 502 
to gain access to the component side of the circuit boards. 
Pull the rear end of the side cover outward from the sideof 
the Instrument (the cover snaps Into place). 



b. Install the AM 502 Into the left power module 
compartment, or if appropriate, connect the AM 502 to the 
power module by means of the flexible plug-in extender. 



c. Set the power module for the line voltage to be 
applied (see power module manual) and connect It to the 
variable autotransformer; connect the autotransformer to 
the line voitage source. Be sure that the power switch is 
off. 



d. Install the TM 500-serles eguipment. Including the 
AM 502 into the power module. 



Time/Div 
Variable 
Triggering 
+ Slope 
Mode 
Coupling 
Source 
Position 

Display Mode 
Magnifier 



.5 ms 
(cal in) 

selected 

peak-to-peak Auto 
ac 

internal 

Set so trace starts 
at left side of graticule, 
main sweep 
XI 



ADJUSTMENT PROCEDURE 

1. Check +15 Volt Power Supply 

a. Connect the digital voltmeter between the +15 V 
test point on the Main circuit board, and chassis ground. 
See Fig. 3-1 for voltage test point location. 



e. Connect all test equipment to a suitable line voltage 
source. 



b. Check— for a meter reading of +14.25 to +15.75 
volts. 



f. Turn on all test equipment and allow at least 20 
minutes for the equipment to warm up and stabilize. 



Initial Control Settings 
Set the following controls durirtg warm-up time: 



c. Disconnect the digital voltmeter. 

2. Check -IS Volt Power Supply 

a. Connect the digital voltmeter between the -15 V 
test point on the Main circuit board, and chassis ground. 
See Fig. 3-1 for voltage test point location. 



AM S02 



STEP GAIN DC 8AL 
-rlOO 

DC OFFSET 
(FINE and COARSE) 
GAIN 
CAL 

HF -3dB 
LF -3dB 
+ AC 
4- GND 
-AC 
- GND 



midrange 
pushbutton out 

midrange 

100 

fully clockwise (cal) 
.1 kHz 
10 kHz 

pushbutton out 
pushbutton in 
pushbutton out 
pushbutton in 



b. Check— for a meter readlrrg of -14.25 to -15.75 
volts. 



c. Disconnect the digital voltmeter. 

3. Check +5 Volt Power Supply 

a. Connect the digital voltmeter between the +5 V test 
point on the Main circuit board, and chassis ground. See 
Fig. 3-1 for voltage test point location. 



b. Check— for a meter reading of +4.50 to -*-5.50 volts. 



Intensity. Focus 



Oscilloscope 

Set for well-defined 
trace and normal brightness. 



Volts/Div 
+ Input 
Variable 



Vertical Amplifier 

1 V 
dc 

fully clockwise (cal) 



c. Adjust the autotransformer output voltage from the 
low limit to the high limit as indicated In Table 3-2. Meter 
reading should not vary more than ±500 millivolts. Repeat 
this check for the -t-15 volt and -IS volt supplies, except 
the meter reading should not vary more than ±750 
millivolts. Return the autotransformer to the nominal line 
voltage setting. 

d. Disconnect the digital voltmeter. 
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R269 

VARIABLE 

+5 V GAIN DC BAL 
Test Point 
(R532) 



R461 

COURSE STEP R105 

GAIN DC BAL + INPUT GATE 

LEAKAGE CURRENT 



R205 

- INPUT GATE 
LEAKAGE CURRENT 
COMP 



R40 

ATTEN DC 
CMRR 



R191 
OUTPUT DC 
LEVEL 



Test Point 
(R916) 



C32-C35 
+ ATTEN 
COMP 



C52-C55 

-ATTEN 

COMP 




-15 V 
Test Point 
(R990) 



C30 

Cl 22 + INPUT 

- INPUT CROSS COMP 
NEUTRALIZATION 



1S82tOA 



Fig. 3-1. Location of power supply test polnis, and all adlustmenls. 



Table 3-2 



POWER MODULE UNIVERSAL TRANSFORMER 



Line 

Selector 


Regulating Ranges 


Block 

Position 


110-Volts Nominal 


220-Volts Nominal 


^“**“** ' 1 
L 


90 V ac to 110 V ac 


180 Vac to 220 Vac 


M 


99 V ac to 121 V ac 


196 V ic to 242 V ac 


H 


108 V ac to 132 V ac 


216 Vac to 264 Vac 


Line Fuse 
Data 


1.6 A slow-blow 


0.6 A slow-blow 



4. Adjust Slap Gain AC Balance 

a. Connect a SD-ohm cable from the AM 502 OUTPUT 
connector the vertical amplifier input. 



b. Check— for a trace shift of not more than three 
divisions vertically while switching the AM 502 GAIN 
switch bwtween the 100 and lOOK positions. 



c. Adjust— Step Gain AC Bal, R161. for minimum trace 
shift while switching the AM 502 GAIN switch between the 
100 and 100K positions. See Fig. 3-1 for adjustment 
location. 



d. Return the AM 502 GAIN switch to ^e 100 position. 



S. Adjust Variable Gain DC Balance 

a. Settha vertical amplifierdeflection factor to .1 V/div. 



b. Check— for a trace shift of not more than one 
division verticelly while rotating the AM 502 CAL control 
from fully clockwise to fully counterclockwise position. 



c. Adjust— Vahable Gain DC BAL. R269. for minimum 
trace shift while rotating the AM 502 CAL control from fully 
clockwise to fully counterclockwise position. See Fig. 3-1 
for adjustment location. Return control to the fully 
clockwise position and note the position of the trace 
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6. Adjust Output DC Level 

a. Set the vertical amplifier deflection factor to 10 
mV/div. 



b. Without changirtg the AM 502 control positions 
from the previous step, note the position of the trace. 



c. Adjust— Output DC Level. R191. to place trace at 
same position as was established in Step 5 part c. 



7. Adjust Coarse Step Gain DC Balance 

a. Set the vertical amplifier deflection factor to 2 V/div. 
Position the trace to the center of the graticule. 



b. Set the LF -3 dB switch to the DC position (not DC 
OFFSET), the GAIN switch to lOK. and STEP GAIN DC 
BAL control to midrange. Leave the other AM 502 controls 
as in the previous step. 



c. Adjust— Coarse Step Gain DC 8al. R461. to return 
trace to the center of the graticule. See Fig. 3-1 for 
adjustment location. 

d. Turn the AM 502 STEP GAIN DC BAL control fully 
clockwise and fully counterclockwise, and observe trace 
shift of at least two divisions above and below the graticule 
centerline, respectfully. Return the trace to the graticule 
center. 



8. Adjust -i- Input Gate Leakage Current 
Compensation 

a. Connect a 50-ohm termination to the AM 502 -i- 
Input connector. 



b. Setthevertlcalamplifierdeflectionfactorto.1 V/div 
Press in to release the -f GND pushbutton. 



c. Adjust— the + Input Gate Leakage Current Comp. 
R105, while alternately depressing and releasing the +AC 
pushbutton, for minimum trace shift. 

d. Press in to release the +GN0 and +AC pushbut- 
tons. Remove the termination from the-t- input connector. 

9. Adjust — input Gate Leakage Current 
Compensation 

a. Connect a 50*ohm termination to the AM 502 — 
input connector. 



b. Press in to release the ~ GND pushbutton. 



c. Adjust— the - Input Gate Leakage Current Comp, 
R205, while alternately depressing and releasing the - AC 
pushbutton, for minimum trace shift. 



d. Press in the - GND pushbutton, and press in to 
release the -AC pushbutton. Remove the termination 
from the — Input connector. 



NOTE 

The oscilloscope i/enical amplifier system gam. 
the 50-ohm termirtation, aryPSO-ohm atieryuaior 
are required to be calibrated within 0.5% ac- 
curacy prior to proceeding with Steps 10 and 1 1 . 
The PG 506 calibration generator may be used 
to set the system to 0.5% accuracy. 



10. Check Amplifier Gain. 

a. Set the vertical amplifier deflection factor to 
0.2 V/div. 

b. Set the AM 502 GAIN control to 100. the LF -3dB 
switch to DC OFFSET, and the HF — 3dB switch to 1 MHz. 



c. Connect the calibration generator to the vertical 
amplifier input, using a 50-ohm cable. 



d. Set the calibration generator for a five-division, 
square-wave display: set the Deflection Error control for 
zero per cent error. Disconnect the 50-ohm cable from the 
vertical amplifier input. 

e. Connect the calibration generator to the AM 502 + 
input connector through a 50-ohm cable, a 50-ohm lOX 
attenuator, and a 50-ohm termination. (This reduces the 
gerterator output by 50%.) 

f. Connect a 50-ohm cable from the AM 502 OUTPUT 
connector to the vertical amplifier input connector. Set the 
vertical amplifier deflection factor to 1 V/div. 



g. Adjust the AM 502 DC OFFSET controls (FINE and 
COARSE) until the OVER RANGE indicator light goes out. 
Position the crt display to the center of the graticule with 
the vertical amplifier position control. 



h. Adjust— Gain. R159. for a five-division display 
amplitude. 
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i. Rotate the AM 502 CAL control fully 
counterclockwise and check for two divisions or less of 
display amplitude. 



j. Set the AM 502 CAL control fully clockwise and in 
the detent position. 



k. Check— using the AM 502 GAIN and calibration 
generator amplitude settings given in Table 3*3. check the 
vertical deflection within the given limits. 



NOTE 

The OVER RANGE indicator light must remain 
ofl during all switch settings. Adjust the DC 
OFFSET controls as required during the check 
procedure. 

NOTE 

Install both plug-in side covers and insert plug- 
in into power module tor checking gain below 
5K setting to minimize noise on the display. 

Table 3-3 



AMPLIFIER GAIN ACCURACY 



AM 502 
GAIN 
Setting 


1 HF -3 dB 
1 Switch 
Setting 


Calibration 
Generator 1 
Amplitude ' 
Setting 


Vertical 
Deflection 
in Divisions 


100 


1 MHz 


1 V 


4.9 -5.1 


200 


1 MHz 


,5 V , 


4.9-51 


500 


1 MHz 


2V 


4.9-51 


IK 


1 MHz 


.1 V 


4.9 -5.1 


2K 


1 MHz 


SO mV 


4.9 - 5.1 


5K 


1 MHz 


20 mV 1 


4.9 -5.1 


10K 


10 kHz 


10 mV ' 


4 .9 -5.1 


20K 


10 kHz 


5 mV 


49-5.1 


SOK 


10 kHz 


2 mV ! 


4.9 -5.1 


100K 


10 kHz 


1 mV 


4.9 -5.1 



11. Check -i-iOO Ampliller Gain Accuracy. Gain 
Accuracy is within 2% 

a. Disconnect all cables and repeat Step 10 parts a 
through f. 



b. Set the AM 502 GAIN switch to 10K and the HF -3dG 
switch to 1 MHz: push in the ^ 100 pushbutton. 



c. Set the calibration generator amplitude control to 

1.0 V. Adjust the AM 502 DC OFFSET control (FINE and 
COARSE) until the OVER RANGE indicator light goes out. 



d. Position the crt display to the center of the graticule 
with the vertical amplifier position control. 



e. Check— the crt display amplitude for 4.9 to 5.1 
divisions. 



f. Disconnect the 10X attenuator from the AM 502 
input connector and connect it to the ~ input connector. 
Push in the 4- Input GNO pushbutton and push in to 
release the - input GNO pushbutton. 



g. Check— repeat parts d and e of this step. 



h. Disconnect the 50-ohm termination. 10X attenuator, 
and cable. 

12. Adjust Input Cross Neutralization 

a. Set the AM 502 4- 100 pushbutton out. the 4- and - 
input GND pushbuttons out. the 4- and - AC pushbuttons 
in. the LF — 3dB switch to DC. and the GAIN switch to 1 00. 



b. Connect a 50-ohm termination and a 10X attenuator 
to the AM 502 + input connector 

c. Connect a 50-ohm cable from the fast-rise output of 
the calibration generator to the 10X attenuator on the 
input of the AM 502. 

d. Set the calibration generator amplitude control to 
produce a five-division crt display (1 ms period). Set the 
time-base triggering controls for a stable, triggered dis- 
play. 



e. Check— the crt display for roll-off or overshoot 
(upper comer of the leading edge) within 0.2 division. 



f. Adjust— 4- Input Cross Neutralization, C222, for 
minimum roll-off or overshoot (upper front comer of the 
leading edge). 



g. Disconnect the 50-ohm termination (with lOX 
attenuator and 50-ohm cable attached] from the 4- input 
connector, and connect it to the - input connector. 



h. Repeat part e of this step. 



i. Adjust- -Input Cross Neutralization, C122, for 
minimum roll-off or overshoot (upper corner of the 
leading edge). 
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13. Adjust Input Capacitance 

a. Disconnect the 50-ohm termination from the — 
input and connect a 47 pF Normalizer to the - input 
connector connect the SOnshm termination to the other 
end of the 47 pF Normalizer. 



b. Increase the signal amplitude of the calibration 
generator to maintain five divisions of display. 



c. Check— the upper front corner of the leading edge 
for roll-off or overshoot, within 0.2 division. 



d. Adjust Input Comp, CSO. for the best upper 

comer on the leading edge of the displayed square wave. 



e. Disconnect the 47 pF Normalizer, with 50*ohm 
termination. 10X attenuator, and 50-ohm cable from the — 
input connector and connect them to the + input connec- 
tor. 



f. Repeat part c of this step. 

g. Adjust— +lnput Comp. C30. for best flat top 
(minimum roll-off or overshoot on upper front comer) on 
displayed waveform. See Fig. 3-1 for adjustment location. 

14. Adjust Attenuator Compensation 

a. Press in the -i- 100 pushbutton. Set the vertical 
amplifier deflection factor to .1 V/division. 

b. Disconnect the lOX attenuator that is connected 
between the 50-ohm termination and the 50-ohm cable; 
reconnect the 50-ohm cable to the termination. 

c. Readjust the calibration generator amplitude con- 
trol to maintain a five-division display 

d. Check— the crt display for roll-off or overshoot 
(upper comer of the leading edge) within 0.2 division. 

e. Adjust— + Atten Comp. C32-C35. for best flat top 
(minimum roll-off or overshoot on upper front comer) on 
displayed waveform. See Fig. 3-1 for adjustment location. 

f. Disconnect the 47 pF Normalizer. 50-ohm termina- 
tion, and 50-ohm cable from the + input connector and 
connect them to the - input connector. 

g. Readjust the calibration generator amplitude con- 
trol to maintain a five-division display. 



h. Check— the crt display for roll-off or overshoot 
(upper comer of the leading edge) within 0.2 division. 



i. Adjust Atten Comp, C52-C55, for best flat top 

(minimum roll-off or overshoot on upper front comer) on 
displayed waveform. See Fig. 3-1 for adjustment location. 



j. Disconnect the 47 pF Normalizer. 50-ohm termina- 
tion and cable from the AM 502 - input connector. 

15. Adjust High Frequency Common Mode 
Rejection 

a. Connect a dual-input connector cable between the 
AM 502 -I- input and the - input connector. 



b. Set the AM 502 -f- 100 pushbutton out; the + input 
and - input AC and GND pushbuttons out, and the GAIN 
switch to 100. 



c. Set the AM 502 HF -3 d8 switch to .3 MHz and LF -3 
dB switch to DC. 



d. Set the vertical amplifier deflection factor for 10 
mV/div. 

e. Connect a 50-ohm cable from the function 
generator output to the center connector of the dual-input 
connector. Set the function generator for a 10 V, 50 kHz 
sine-wave output signal. 



f. Check— the crt display for one division of vertical 
deflection or less. 



g. Adjust— HF CMRR. C150, for minimum crt display 
amplitude within one division or less. 

16. Adjust -r 100 Common Mode Rejection 

a. Set the AM 502 -f- 100 pushbutton in. 



b. Set the vertical amplifier deflection factor for .1 
V/div. 



c. Disconnect the SO-ohm cable from the function 
generator output and connect it to the calibration 
generator output. Set the calibration generator for a 100 
vott output signal. 

d. Check-the crt display tor 3.16 divtsions of vertical 
deflection or less. (Disregard spikes on squarewave.) 



REV AUG 1961 



3-7 




Adjustment— AM 502 



e. Adjust Atten Comp, C52, and Atten DC CMRR, 

R40. for minimum crt display amplitude within one 
division or less. (Interaction between CS2 and R40 will 
occur. Adjust for optimum display.) 

f. Disconnect the dual-input connector and 50-ohm 
cable from AM 502. 

17. Check HF -3dB Bandwidth 

a. SettheAM502HF-3dBswitchto1 MHz.the-fi00 
pushbutton out, the - input pushbutton to GNO. 



b. Set the vertical amplifier deflection factor to 1 V/div, 
and the time-base sweep rate to 1 ms/div 



c. Set the function generator controls for a 50 mV. 1 
kHz sine-wave output signal, (Use appropriate attenuation 
to eliminate input overdrive condition.) 



d. Connect a 50-ohm cable from the function 
generator output to the AM 502 + Input connector. Adjust 
the vertical deflection amplitude fora five-division display. 

e. Set the function generator output frequency to 1 
MHz. 



f. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions. 



NOTE 

The specHicalion in part f 0/ thi$ $tep must be 
met before proceeding w;fh part g of this step. 



g. Check— the remaining settings of the HF -3dB 
switch, using Table 3-4 as reference. (Change time-base 
sweep rate as needed lor lower frequencies.) 



Table 3-4 

HF -3 dB BANDWIDTH ACCURACY 



AM 502 


Function 


1 Vertical 


HF -3 dB 


Gerterator 


1 Deflection 


Switch Setting 


Output Frequency 


In Divisions 


3 MHz 


300 kHz 


3 15-385 


.1 MHz 


' 100 kHz 


i 315-385 


30 kHz 


30 kHz 


3.15 - 3 85 


10 kHz 


10 kHz 


315-385 


3 kHz 


3 kHz 


3.15 - 3 85 


1 kHz 


1 kHz 


3.15 - 3.85 


.3 kHz 


300 Hz 


3.15 • 3.85 


.t kHz 


100 Hz 


, 3.15-3.85 



h. Set the HF -3 dB switch to 1 MHz. 



18. Check LF —3 dB Bandwidth 

a. Check-the LF -3 dB switch settings, using Table 3- 
S as referertce. (Adjust the time-base sweep rate as needed 
for lower frequency settings.) Obtain a 5 division display, dc 
coupled, on each range before proceedirtg to Step b. 



Table 3-5 



LF -3 dB BANDWIDTH ACCURACY 



AM 502 


Function 


Vertical 


LF -3 dB 


Generator 


Deflection 


Switch Setting 


Output Frequency 


In Divisions 


10 kHz 


10 kHz 


3.15 • 3.85 


1 kHz 


1 kHz 


3,15-3.85 


.1 kHz 


,1 kHz 


3.15-3.85 


10 Hz 


10 Hz 


3.15-3.85 


1 Hz 1 


1 Hz 


3.15 - 3.85 



NOTE 

The components used in the . 1 Hz position are 
also used in the other positions of the switch: 
therefore, the tolerance of the .1 Hz position is 
checked. 



b. Press in the AM 502 -f input AC pushbutton. 



c. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions. 



d. Disconnect the 50-ohm cable from the AM 502 + 
input connector and connect it to the — input connector. 

e. Press in the AM 502 + input GND pushbutton and - 
input AC pushbutton. Press to release the - input GNO 
pushbutton. 

f. Check— the amplitude of the crt display for 3.15 to 
3.85 divisions 



g. Set theLF -3dBswitchtothe DC OFFSET position. 
Press in the AM 502 - Input GND pushbutton. 

h. Disconnect the 50-ohm cable from the AM 502 - 
input connector. 
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19. Check Overall Noise (Tartgentlally Mea s ured) 

a. Set the AM 502 GAIN control to 100K; press in to 
release the + input AC and GND pushbutton, and the - 
input AC pushbutton. 



b. Set the vertical amplifier deflection factor to 5 
V/diviston. Set the time-base sweep rate to lO^dlvision 
and the trigger source switch to extemal- 



c. Connect a 50*ohm termination to the AM 502 4- 
input connector; connect four series-connected 10X 
attenuators to the 50^hm termination. 



d. Connect a 50-ohm cable from the calibration 
generator fast-rise output connector to the end of the 
attenuator string. Set the pulse duration control for 1 ms. 



e. Adjust the AM 502 DC OFFSET controls (FINE and 
COARSE) until the OVER RANGE indicator light goes out. 



f. Adjust the calibration generator pulse amplitude 
control and observe two noise bands as shown in Fig. 3-2A 
(remove one attenuator if necessary, te produce the 
desired display). 



g. Decrease the calibration generator pulse amplitude 
until the noise bands just merge. See Fig. 3-2B. 



h. Remove three of the attenuators and connect the 
signal through the 50-ohm attenuator (including the 50- 
ohm termination), to the vertical amplifier input and 
measure the pulse amplitude. Calculate the tangentially 
measured display noise as foliows: 



Noise (in ^V) = 



Signal level (measured in part h) 
Attenuation Removed 



Typical figures are: 




F)g. S-2. Typical display of (A) two noise tMnds and (B) noise 
bands maip^ 



1. Disconnect all cables and equipment. 



12 X 10** - ^2tN of noise 



This completes the Adjustment procedure of the AM 
502 Differential Amplifier. 
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S«ctlon 4— AM 502 



MAINTENANCE AND 
INTERFACING INFORMATION 



Preventive Maintenance 

There are no special preventive maintenance 
procedures that apply to the AM 502. Refer to the power 
module instruction manual for general preventive 
maintenance procedures and instructions. 



Corrective Maintenance 

Refer to the power module instruction manual for 
general corrective maintenance procedures and instruc- 
tions. 



Troubleshooting 

Use the Performance Check. Adjustment Procedure, 
and Circuit Description as aids to locate trouble in the 
event of equipment failure. The test equipment listed in 
the Performance Check and Adjustment Procedure will 
prove useful in troubleshooting the AM 502. 



Functions Available at Rear Connector 

A slot between pins 23 and 24 on the rear connector 
identifies the AM 502 as a member of the signal source 
family. Insert a barrier in the corresponding position of the 
power module jack to prevent other than signal source 
plug-ins from being used in that compartment; this 
protects the plug-in should specialized connections be 
made to that compartment. Consult the Building A System 
section of the power module manual for further informa- 
tion. 



Signal outputs, or other specialized connections, are 
made to the rear interface connectors as shown in Fig. 4-1 . 
The Signal In and Signal Ground are not factory wired. If 
Signal In connections are made, use coaxial cable. 
Connect one end to the pads as shown in Fig. 4-1 and the 
other end to the front panel bnc connector. 



REPACKAGING FOR SHIPMENT 

If the Tektronix instrument is to be shipped to a 
Tektronix Service Center for service or repair, attach a tag 
showing: owner (with address) and the name of an 
individual at your firm that can be contacted. Include 
complete instrument serial number and a description of 
the service required. 

Save and re-use the package in which your instrument 
was shipped. If the original packaging is unfit for use or 
not available, repackage the instrument as follows: 

Surround the instrument with polyethylene sheeting to 
protect the finish of the instrument. Obtain a carton of 
corrugated cardboard of the correct carton strength 
and having inside dimensions of no less than six inches 
more than the instrument dimensions. Cushion the 
instrument by tightly packing three inches of dunnage 
or urethane foam between carton and instrument, on all 
sides. Seal carton with shipping tape or industrial 
stapler. 

The carton test strength for your instrument is 200 
pounds. 
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Mctntenance and Interfacing Information— AM 502 



ASSIGNMENTS 
FUNCTION CONTACT 



Pid For * Signal In Ground 2SB 
Pad for * Signal In 248 

Pad for — Signal In Ground 22B 
Pad For — Signal In 2fB 



ASSIGNMENTS 
CONTACT FUNCTION 

28A Signal Out 

27 A Sigital Out Ground 



Factory-wirad 



NOTE: Thaaa connactionaara 
not faetory arirad. 




Fig. 4>1. Input/Outpul atsignments at rear connector. 
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Section 5— AM 502 



CIRCUIT DESCRIPTION 



Introduction 

This seclion of the manual contains a description of the 
circuitry used in the AM 502 Differential Amplifier. In- 
dividual descriptions are separated into the following 
parts; Input Coupling, Input Attenuators, input Overdrive 
Protection. Gate Current Compensation. Preamp. 
Floating Power Supply. Common Mode Rejection. Cross 
Neutralization, DC Offset, LF -3 dB Frequency Selector. 
Gain Switching Amplifier. HF -3 dB Frequency Selector, 
Variable Gain Stage, Output Amplifier. Overrange In- 
dicator, and Power Supplies. The circuit titles correspond 
to those listed In the Block Diagram. The numbered 
diamond by each title refers to the corresponding circuit 
diagram In the Diagrams section of this manual. 



Input Coupling 

A signal applied to the + or — Input connector passes 
through the input-coupling selector switch to the input- 
attenuator circuit. The signals can be ac coupled, dc 
coupled or disconnected internally The + and - inputs 
are Identical except for circuit numbers. Except where 
needed for clarification, only the amplifier for the + input 
will be described in detail. 




When the input-coupling switch is in the DC position, 
the Input signal is coupled directly to theattenuator. In the 
AC position, the signal is coupled through capacitor CIO. 
The capacitor prevents the dc component of the signal 
from passing to the attenuator. The GND position dis- 
connects the Input signal from the attenuators and 
connects it to ground through CIO and R10. This 
represents the same load to the signal source as was 
presented when the input switch was set in the AC mode. 
Thus, a ground reference to the input of the amplifier is 
provided without the need to remove the applied signal 
source. The PRECHG position limits the instantaneous 
current, caused by connecting a targe signal to the input 
connector, by inserting R10 in series with C10. 



the 100X divider for the dc component of the signal. The 
parallel combination of C32 and C34 in series with C36. 
comprise the ac 100X circuit. Each attenuator contains an 
adjustable capacitor to provide correct attenuation at high 
frequencies, and adjustable shunt capacitance to provide 
correct input capacitance. 



Input Overdrive Protection 

Fuses F100 and F200, combined with diode clamps 
CR108. CR109, CR208, and CR209 provide overdrive 
protection for Q121A and B at the ±16.2 volt level. The 
±16.2 volt level is set by zeners VR438 and VR448. through 
isolation diodes CR438and CR448. and the clamp diodes. 
If the signal amplitude exceeds approximately 16.2 volts, 
depending on the duration of theexcess voltage, the fuses 
will open. 




Gate Current Compensation 

The leakage associated with the gates of the input 
Field-Effect Transistors (FET) may be as high as 100 
picoamperes. This amount of leakage current (through l 
megohm, R30 or RSO, to ground) will produce an offset of 
100 microvolts, which at high gain settings, drives the 
output into overrange. To compensate for this effect, the 
gates of the Input FET may be adjusted to zero volts by 
returning R107 and R106 through variable controls R105 
and R205 to a slightly negative supply voltage. 




Leakage current associated with the gates of the Input 
FETand the overdriveprotection diodes, increases rapidly 
with temperature, approximately doubling for every 10 
degree Celsius. To compensate for this Increase, a 
temperature sensitive input-current balancing network Is 
included, using thermistors RT104 and RT203 as sensing 
elements. 



input Attenuators 

The input attenuators for the + and - inputs are 
identical and are conventional RC type attenuators. The 
attenuators are frequency<ompensated voltage dividers 
that provide a straight-through or NORM position, or a 
*rl 00 position. Resistor R30 provides the 1 megohm Input 
resistance, while C28. C30, and stray capacitance make 
up the 47 picofarad input capacitance in the NORM 
position. In the -t-lOO position. R35 in series with R38 
comprise the 1 megohm input resistance, and also form 




As the gate current increases due to a temperature 
Increase, the resistance of the thermistors decreases, thus 
maintaining a constant voltage difference as a function of 
temperature. 



Preamp 

From the input attenuators, the signal is coupled to the 
preamp. The preamp consists of two identical feedback 
amplifiers connected in a differential configuration. Ex- 
cept where needed for clarification, only the amplifier for 
the ^ Input will be described in detail. 




@ 
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The supply voltages for the two amplifiers are obtained 
from a common power supply that is bootstrapped to the 
input to improve the common*mode rejection ratio of the 
preamp. 



The feedback circuit for the + input consists of 
comparator 0121A. error amplifier Q131A and 0136, 
feedback modifier R125 and R126. and output ioad 
resistor R136. R126 is the gain-setting resistor for the 
amplifier. Diode CR131 connected between the base- 
emitter of Q131A protects the transistor against reverse- 
bias breakdown, and also provides negative feedback to 
stabilize the circuit at higher frequencies. 

The last stage of the preamp consists of Q1S2A and 
Q152B. Zener diode VR262 provides the collector supply 
voltage for this stage. The gain of this stage is ap- 
proximately S. 



Resistors R440. R441. R442. and R443 set the base 
voltage of 0443. with CR441 providing the temperature 
compensation. Current through R44S divides between 
0443 and 0445. The current through 0445 is the negative 
current source for 0131A and B. After flowing through 
Q131A and B. it returns and passes through emitter- 
follower 0431. then to the summing point at the collector 
of 0416. 



The 1.9 milllamperes of current flowing from 0443 and 
through resistor chain R435. R433. and R431 . continues to 
the summing point at the collector of 0416. The voltage 
drop across each resistor, in reference to the emitter of 
0451 . sets the "floating” power supplies. The difference in 
the 9 mllliamperes of current needed to satisfy the current 
demand of the positive current source, and what flows into 
the summing point from 0433. 0431. and 0121A and B. 
will come from 0451. 



STEP GAIN DC BAL control. R156. balances the dc 
level at the output and is adjusted for minimum dc level 
shift when the GAIN switch is rotated throughout its 
range. 

Floating Power Supply 

Refer to Fig. 5-1. The supply voltages for the preamp 
and the dc offset circuit are derived from a series- 
connected resistor chain consisting of R431 , R433. R435, 
two current sources, plus a current-setting transistor. 
0443. The positive current source consists of 0410A and 
B. and 0416. The negative current source consists of 
0422A and B. and 0426. 




Common Mode Rejection 

One of the primary functions of the preamp is to reject 
any common-mode component in the input signals, and 
amplify only the difference. In the extreme case of the 
inputs tied together and a common voltage applied, the 
output of the amplifier is ideally zero, and would actually 
be zero provided that the characteristics of all correspon- 
ding elements on the two sides of the amplifier (see Figs. 
1-5 and 1-6) were exactly matched In practice, any 
mismatch will cause a differential output. Even with 
perfect matching, there is still a common-mode output 
current resulting in an undesirable common-mode signal 
applied to the subsequent stages of the amplifier (com- 
mon mode gain). 




Any common-mode changes that occur in the input 
amplifier, except at the output, are coupled to the power 
supply through 0451. which is conrtected as an emitter 
follower. It acts as a X1 bootstrap amplifier whose gain is 
maintained very close to unity by the minimum loading 
presented to its output by the high collector impedance of 
0121A and B, thus achieving good bootstrap efficiency. 



Quiescently, approximately 13 mllliamperes of current 
flows through Q422A and B. R421 shunts about 4 
milllamperes of this current from 0422A. leaving a balance 
of 9 milllamperes flowing through the positive current 
source. O410A. O410B. and 0416 Approximately 12 
milllamperes of current from the negative current source 
also flows from Q422B and 0426, and to the dc offset 
circuit. 0141A and B. and Q145A and B. In any mode 
except the dc offset, the 12 milliamperes of current splits 
equally and becomes the negative current source for 
Q121A and B. About 4 milliamperes is shunted through 
0136 and 0236. This leaves the balance of 9 milliamperes 
of current to flow through Q121A and 8. and to the 
summing point at the collector of 0416. 



The floating power supply eliminates these difficulties 
and improves the common mode rejection. It can be seen 
that the entire power supply and amplifier moves an 
amount equal to the common-mode voltage, and that no 
change in voltage or current levels occur anywhere within 
the amplifier as a result of this common-mode voltage, 
except for 0136 and 0236 drain to gate voltage. Thus the 
only mismatch of importance is that of 0136, 0236 
amplification factors. Being In the third stage of the 
amplifier at a point of relatively large differential signal 
level, this causes only a smalt degradation in common 
mode rejection. 



At higher frequencies the stray capacitances from 
various points in the preamp to ground begin to inject 
significant current into the amplifier as a result of common 
mode signals. Differential capacitor C150. connected 
from a point in the floating power supply to the two output 
lines, is used to inject adjustable currents into the output 
to compensate for the change. 
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Fig. 5*1. Prsamp flosilng power supply showing poslitvt and negatlva current source. 
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Cross Neutralization 

Refer to Fig. 5-2. The use of a common bootstrap power 
supply results in an undesirable capacitive coupling 
between the two inputs. Considerthe effect of applying +1 
volt to the + Input of Q121A while keeping the - input of 
Q121B at zero volts. 




The results are: an output current of uof 4 milliamperes. 
and a shift of all supply voltages and several other voltage 
levels by -F0.5 volt due to the divider action of R126 and 
R226, operating into the bootstrapped power supply 
system. Specifically, the drain of Q121B also rises -fO.S 
volt and iniects current i. through the drain to gate 
capacitance, C<« of 0121B. and into the - Input. If there is 
any impedance between the - input and ground. i« will 
develop a voltage across the impedance, and since it’s 
applied to the - input, subtracts from the original + input, 
thereby causing an erroneous output (see Fig. 5-3). 




Fig. $-3. Effects of high Impedance lo ground In the — Input. 




Fig. 5-2. Simplified preamp circuit showing cross neulraitzallon 
circuit. 



Capacitor C122. connected in the + input circuit, is 
adjusted to divert the undesirable capacitive current away 
from the input point, minimizing the unbalance. Capacitor 
C222 performs the same function for signals applied to the 
- input circuit. 




The purpose of the dc offset system is to allow a 
differential slide-back measurement: that is. to buck out 
small dc components of input signals and allow the 
amplifier to amplify only the varying components, while 
keeping the differential capability. This means that when a 
dc voltage is applied across the inputs, some means must 
be found to balance out the resultant output current. 



The dc offset system, with zero input signal conditions 
and resultant currents is illustrated in Fig. 5-4. Source and 
output currents remain at 2 milliamperes and 5 
milliamperes respectively, thereby producing a balanced 
output. The amplifier and dc offset system illustrated In 
Fig. 5-5 shows the current conditions when a 0.25 volt dc 
signal voltage is applied to the + input. This voltage 
causes an additional 1 milfiampere of current to flow 
through R126and R226. However, if a 1 milliampere offset 
current is supplied by the offset generator, the net output 
current will remain at Its zero signal value. 



When the dc offset is not used, the dc offset controls are 
switched by the LF —3 dB switch, to a fixed reference 
voltage divider R460. R461, and R462. 
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LF —3 dB Frequency Selector 

This switch selects the low frequency -3 dB point of 
the amplifier and has a range of 0.1 Hz to 10 kHz in six 
decade steps. Selection is done by switching the resistor 
and capacitor of a pair of capacitor couplings in each side 
of the amplifier, between the pre-amp and the gain- 
switching amplifier. For 100 Hz to 10 kHz. C470 is used, 
and resistors R474. R478. and R470 are switched to the 
output in the following combinations; 



-3 dB freouencv II 


100 Hz 


1 kHz 


10 kHz 


output resistors || 


R470 


R470 & R474 


R470 & R478 




Whenever R474 or R478 is not used on the output side 
of C258, the resistance (R474 or R478) is placed across the 
input to keep the high frequency load resistance, as seen 
by the pre-amp, constant. 




Fig. 5-5. AmplHier and dc offset system, showing s 0.25 volt dc 
offset and resultant current conditions. 



Gain Switching Amplifier 

The gain switching amplifier is a balanced differential 
configuration very similar to the preamp but with a fixed 
power supply. A gain of 0.48 to 460 is changed by 
switching different values of resistance with switch S480. 
0162A, Q164A. and Q168 comprise the switching 
amplifier. 0187 and Q267 serve two functions: the base- 
emitter junctions serveasreversebias protection for 0168 
and 0266 and they drive the over range indicator circuitry 
to indicate a differential over range condition. 




Step Gain AC Balance control. R161 , is used to remove 
any initial unbalance in the gate-to-source voltages of 
Ol62Aand B. and sets the voltage across the gain-setting 
resistors when the differential input (gate-to-gate) voltage 
is zero. 



Capacitor C472 is switched across C470 for the lower 
three ranges (0.1 Hz. 1 Hz. and 10 Hz) and C256 is shorted 
out for dc coupling. Resistors R474, R478. and R470 are 
switched in the same combination for the lower three 
positions as they are for the three higher positions. 



Capacitors Cl64 and C264 are in thecircuit for peaking 
at frequencies near 2 MHz. Inductors L164 and L264 
reduce the gain at high frequencies, thus preventing 
oscillations 
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HF -3 dB Frequency Selector 

This switch selects the high frequency -3 dS point of 
the amplifier and has a range of 100 Hz through 1 MHz in 
nine steps of a 1-3 sequence. This is accomplished by 
simply switching different values of capacitance across 
the output of the gain-switched stage. 



Variable Gain Stage 

The variable gain stage (0171A. Q171B and 0181. 
0281) is a feedback amplifier having a gain range of 
approximately 2.5:1. determined by CAL control R176. 
Feedback resistors R173 and R273. plus gain setting 
resistors R177. R277, and R178 set the overall gain of the 
stage at 10. 





The common mode signal at the outputof the feedback 
amplifier is compared to ground by comparator 01 95 and 
0196. A dc feedback loop is provided to teed back the 
output of the comparator to 0171A and B via emitter 
follower 0269 to maintain the junction of R175 and R275at 
a zero volt level. 



Variable Gain DC Balance R269 adjusts the input levels 
of 01 71 A and B so their source voltages will be equal. With 
the source levels equal, rotating the front panel VAR 
control causes no shift of the dc output level. 



Output DC Level control R191 adjusts forazero-voltdc 
level at the output of the amplifier. R191 and Rl 93 act as a 
current source or sink to set the voltage difference across 
R175 and R27S. Their common junction is at zero volts due 
to feedback action described earlier. 0185 and 0285 act 
as the negative current source tor the variable gain stage. 



Diodes CR181 and CR182 act as peak detectors, 
providing a signal to the over-range detector circuit (0501 
emitter). A voltage swing greater than -*-6 volts on the 
collector of 0181 or 0281 wilt produce an over range 
indication, lighting Indicator lamp OS50. 



Output Amplifier 

The output amplifier stage consists primarily of tran- 
sistors 0561 A and B and 0571 A and B and provides a ±5 
volt differential voltage swing with a zero-volt dc level. The 
output R, is 5 ohms or less. Transistors 0555 and 0558 
comprise the positive and negative current sources 
respectively. 




The output stage Is short-circuit protected to ground. If 
the current in R571 causes the voltage at 05716 collector 
to fall below the level of 0555 emitter. CR555 conducts, 
taking current from 0555, thereby reducing the drive to 
0571B. limiting the output current. 

Over Range Indicator 

When the LF -3 dB switch Is in a position other than 
DC. there is no on-screen indication of the dc conditions 
in the preamp or output amplifier, and it may be driven into 
non-linearity or overload by a dc component, leading to 
erroneous displays. The over range Indicator circuit 
detects this condition and so indicates by means of 
Indicator lamp 0S50. 




The over range circuit consists of three input tran- 
sistors Q501. 0511. and 0521. monostable multivibrator 
0532 and 0541. indicator lamp driver 0540. When any of 
the three Input transistors become turned on by an over- 
range signal from the respective amplifiers, a turn-on 
current is supplied to the base of 0532. This starts the 
multivibrator action which has a minimum on time of 
approximately 200 milliseconds; thus the indicator lamp is 
held on for a minimum of 200 milliseconds regardless of 
the duration of the over-range signal. The timing corn- 
portents are C536. R536. and R531 . 

Power Supplies 

Regulation of the -i-15 volt and -15 volt supply Is 
accomplished through the respective operational 
amplifier, U910 and U990. Zener diode VR910 sets the 
reference voltage for U910; the -ris volt supply sets the 
reference for U990. The operational amplifiers control the 
current to the AM 502 through series-pass transistors 
located in the power module. The Inputs of both In- 
tegrated circuits seek common levels by varying the 
current supplied to the unit. Should the powersupply load 
increase, pin 2 of U990 goes more positive, causing pin 6 
to go more negative. This action increases current flow in 
the series-pass transistor and restores the voltage to the 
initial level. The -M5 volt supply operates In the same 
manner except the polarities are different. 




Transistors 0910 and 0990 act as current sensing 
regulators. Should the current increase to a level that the 
voltage drop across R970 (R920) Is great enough to cause 
0990 (0910) to conduct, current is taken from the series- 
pass transistor until it is turned Off. This action limits the 
current available to the amplifier, should an overload or 
short circuit occur. 



The +5 volt supply Is comprised of 0940 and 0942. The 
base voltage level of 0942 is set by divider R945 and R946. 
The base-emitter drop of the transistors produce the -5 
volt supply. 
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Section 6— AM 502 



OPTIONS 

No options are available at this time. 
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Section 7-AM 502 



REPLACEABLE 
ELECTRICAL PARTS 



PARTS ORDERING INFORMATION 



Repiacemeni parts are available from or ihrougn your local Tektronix. Inc. Field Office 
or representalive. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
comportents as they become available, and to give you me benefit of me latest circuit 
improvements developed in our engineering department. It Is therefore important, when 
ordering parts. tO include the following information in your order Part number. Instrument 
type or number, serial number, and modification number if appiicaeie 

If a part you have ordered has been replaced with a new or improved part, your local 
Tektronix. Inc. Field Officeorrepresentalivewiilcontactyouconcernmg any change in part 
number 

Change information, if any. is located at the rear of this manual 



SPECIAL NOTES AND SYMBOLS 

XOOO Part first added at this serial number 
OOX Part removed after this serial number 



ITEM NAME 

In the Parts List, an item Name is separated from the description by a colon (:]. 
Because of space limitations, an item Name may sometimes appear as Incomplete For 
further Item Name identification, the U S Federal Cataloging Handbook H6-1 can be 
utilized where possible 



ABBREVIATIONS 



ACTR 


ACTUATOR 


PLSTC 


PLASTIC 


ASSY 


ASSEMBLY 


OTZ 


OUARTZ 


CAP 


CAPACITOR 


RECP 


RECEPTACLE 


CER 


CERAMIC 


RES 


RESISTOR 


CKT 


CIRCUIT 


RF 


RADIO FREQUENCY 


COMP 


COMPOSITION 


5EL 


SELECTED 


CONN 


CONNECTOR 


SEMICOND 


SEMICONDUCTOR 


ELCTLT 


ELECTROLYTIC 


SENS 


SENSITIVE 


ELEC 


ELECTRICAL 


VAR 


VARIABLE 


INC AND 


INCANDESCENT 


WW 


WIREWOUNO 


LEO 


LIGHT EMITTING OIODE 


XFMR 


TRANSFORMER 


NONWIR 


NON WIREWOUNO 


XTAL 


CRYSTAL 
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Replaceable Electrical Parts - AM 502 





CROSS INDEX - MFR. CODE NUMBER TO 


MANUFACTURER 


Mtr. 

Code 


Manulacturer 


Addreas 


Citv. SUte. Zib Cede 


ooesa 


SflNCQMO HESTON INC 


SANGANO RD 


PICKENS SC 29671 




smcoMO copficnoo oiv 


P 0 BOX 128 




01121 


OLLEN-ORMLEY CO 


1201 SOUTH 2ND ST 


MIUtOUKEE HI 53204 


0211* 


OMPERD ELEaHONIC COUP 
FERmXCUOE OIV 


5083 KINGS HKY 


SOUCERTIES NT 12477 


03S08 


CeiESOL ELECTRIC CO 
SEMI-CONOUCTOR PROOUaS OEPT 


N CeiESEE ST 


AUBURN KY 13021 


04222 


OVX CERMICS OIV OF OVX CORP 


19TH OVE SWTH 
P 0 BOX 867 


MYRTLE BEACH SC 29577 


04713 


HOTOflOU) INC 
SENICONOUCTOR GROUP 


5005 e NCOONELL RD 


PHOENIX 01 85006 


05397 


UNION COROIOE CORP MTERIOLS SYSTEMS 
OIV 


11901 MOOISflN OVE 


CLEVELAND OH 44101 


07716 


TRH INC 

TRH ELEaRONICS COMPONENTS 

TRH IRC FIXED RESISTORS/OURLINGTON 


2850 NT PLEASANT OVE 


8URLIN6T0N 10 52601 


13511 


QHPHENOL CHORE OIV 8INCER ROMO CORP 




LOS GATOS CA 


14193 


COL-R INC 


1601 OLYMPIC 0LVD 


SONTD MONICA CA 90404 


14433 


ITT SEMICONDUCTORS OIV 




NEST PALM BEACH FL 


14552 


HICRO/SENICONOUCTOR CORP 


2830 S FAIRVIEM ST 


SANTO ANA CO 92704 


19396 


ILLINOIS TOOL NOOKS INC 
POKTRON DIVISION 


900 FOLLIN UME S E 


VieM VO 22160 


19701 


HEPCO/ELECTRO INC 

fl NORTH AHERICRN PHILIPS CO 


P 0 BOX 760 


MINERAL NELLS TX 76067 


24548 


CORNING GLASS HORKS 


550 HIGH ST 


BROOFORO PA 16701 


31918 


in SCHOOOH INC 


6081 HALIACE RO 


EDEN PRAIRIE W 55343 


32293 


INTERSIL INC 


10900 N TflNTQU AVE 


CUPERTINO CO 95014 


32997 


eOURNS INC 
TRIHPOT OIV 


1200 COUMIQ OVE 


RIVERSIDE CO 92507 


33095 


SPECTRUM CONTROL INC 


B061 OVONiO RO 


FAIRVIEM PO 16415 


52763 


STETTNER ELECTRONICS INC 


8135 OIRHDTS BLVD 
PO BOX 21947 


CHOTTOHOOGfi TN 37421 


54473 


MTKISHITA ELECTRIC CORP OF ANQIICA 


ONE PONASONIC HOY 


SECOUCUS NJ 07094 


56289 


SPRAGUE ELECTRIC 0) 


67 HQRSHOLL ST 


NORTH DO»*S HO 01247 


57666 


ROHH CORP 


16931 MILLIKEN OVE 


IRVINE CO 92713 


56854 


GTE PRODUCTS CORP 
LIGHTING PRODUCTS GROUP 


60 BOSTON ST 


SALEM MO 01970 


59660 


TUSONIX INC 


2155 N FW6ES 8LV0 


TUCSON, ARIZONA 85705 


59821 


CEMTRAIAB INC 

SUB NORTH OMERICflM PHILIPS CORP 


7156 HERCHONT OVE 


EL PASO TX 79915 


71400 


eUSSMMI HFG CD 


114 Om STATE RD 


ST LOUIS MO 63170 




MCGRAH EDISIQN CO 


PO BOX 14460 




71590 


GLOBE-UNION INC 


HHT 20 H 


FORT DODGE ID S0S01 




CaTTRAlAe ELECTRONICS DIV 


P 0 SOX 858 




71744 


GENERAL INSTRUNENT CORP LAMP OIV 


4433 N RAVENSNOOO AVE 


CHICAGO IL 60640 


73136 


BECKMAN INSTRUMENTS INC HELIPOT OIV 


2500 HARBOR 8LV0 


FULLERTON CO 92634 


74970 


JOHNSON E F CO 


299 10TH AVE S H 


NOSECO m 56093 


80009 


TEKTRONIX INC 


4900 S M GRIFFITH OR 
P 0 eOX 500 


BEAVERTON OR 97077 


04411 


TRH INC 

TRH ELECTRONICS COMPONENTS OIV 
TRN CAPACITORS 


301 NEST 0 ST 


OCOLLALO NE 69153 


07034 


ILLUMINATED PRODUCTS INC 


S MAIN ST 


CRYSTAL LAKE IL 60014 


91637 


DOLE ELECTRONICS INC 


P 0 BOX 609 


C0U1M6U5 NE 88801 


91836 


KINGS ELECTRONICS CO INC 


40 HOR6LEDOLE ROAD 


TUCKAHOE NY 10707 


TK1D36 


E F JOHNSON CO 


299 10TH OVE SM 


NOSECA IM 56093 


TK134S 


ZMAN AND ASSOCIATES 


7633 5 180TH 


KQIT NO 96032 
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Replaceable Electrical Parts - AM 502 



Tektronix Senal/AssemMy No. Mfr. 



ConiDonent No . Part No. 


Effective 


nseont 


Name & Oear.nntton 


Code 


Mtr Part No 


01 


67O-2733H)0 


8010100 


8051720 


ClfiCUn 80 0SSY:HAIN 


80009 


670-2733-00 


01 


870-2733-01 


8051721 


8052349 


CIBCUiT 80 aSSTiMAIN 


00009 


870-2733-01 


01 


670-2733H)2 


8052350 


8057429 


C(8CU1T 80 0SST:M[N 


80009 


670-2733-02 


01 


870-2733-03 


8057430 


8059999 


CIRCUIT 80 OSSYiNAIN 


80009 


670-2733-03 


01 


870-2733-04 


8060000 


8070609 


CIRCUIT 80 QSSYrHAIN 


80009 


670-2733-04 


01 


670-2733-05 


8070610 


8071449 


CIRCUIT 80 QSSY:MIH 


80009 


670-2733-05 


01 


670-2^-06 


8071450 


8071936 


CIRCUIT 80 OSSYiMIN 


90009 


670-2733-06 


01 


870-2733-07 


8071937 




» 

a 


80009 


670-2733-07 


CIO 


295-0155-00 






COP SET .MATCHED: (2) 0.1UF .MATCHED 1t 


80009 


295-0155-00 


C20 


- ■■■■ 






(PART OF C10) 






ca 


281-0663-00 






CAP.FXD.CER OI:10.4PF,n,500V 


52783 


2ROPLZ007 10P4LC 


C30 


281-0001-00 






COP.VOR.OIR 0I:1.8-13PF,375V0C 


74970 


189-0S06-O7S 


C32 


281-0081-00 






CAP.VOR.OIR D[:1.8-13PF.375V0C 


74970 


189-0506-075 


C31 


281-0845-00 






CAP.FXD.CER 0l:8.2PF 2SPf .500V 


52763 


2ROPLZ007 6P2QCC 


C3S 


ai-0081-00 






COP.VOR.OIR OI:1.8-13PF.375VOC 


74970 


189-0506-075 


C38 


283-0628-00 






COP.FXD.MICO OI:1800PF.5X,500V 


00853 


0195F182J0 


MO 


281-0663-00 






CAP.FXD.CER OI:18.4PF,1t,SOQV 


52763 


2RDPLZ007 10P4LC 


C50 


281-0001-00 






COP.VOR.OIR OI:1.8-13PF.37SVOC 


74970 


189-0606-075 


C52 


281-0001-00 






COP.VOR.OIR 0[:1.8-13PF.375V0C 


74970 


189-0506-076 


C51 


281-0645-00 






CAP.FXD.CER OI:8.2PF.*/-0.25Pf.500V 


52763 


2ROPL2007 8P20CC 


CSS 


281-0081-00 






COP.VOR.OIR 0I;1.8-13PF.375V0C 


74970 


189-0506-075 


C58 


2ra-06S-00 






COP.FXO.MICQ 0I:18O0PF, 51,500V 


00853 


D195F182J0 


C107 


283-0005-00 






CAP.FXD.CER OI:0.01UF.r100-<n;,250V 


04222 


SR303E103Z00 


C122 


281-0093-00 


8010100 


8039999 


COP.VQR.CER 0I:S.5-18PF.350V 


52783 


302322237 


C122 


281-0092-00 


N40000 




COP.VQR.CER OI:9-35PF.200V 


33095 


53-717-001 09-36 


C131 


ai-0612-00 






COP.FXO.CEB 0l:5.6PF,*/-0.5PF,500V 


52763 


2RDPLZ007 5P600C 


C1« 


283-0177-00 






COP.FXD.CER 0I:1UF.*a0-201,25V 


04222 


SR302E105ZQQTR 


C1S0 


281-0114-00 






COP.VOR.OIR 0I:1.3-5.4PF,42SV 


TK1036 


189-0752-075 


C164 


ai-0523-00 






COP.FXD.CER 0I:100PF, 201.350V 


52763 


2RDPU007 100PMU 


C178 


281-0618-00 






COP.FXD.CER DI:4.7PF.*r-0.5PF,500V 


52763 


2ROPLZ007 4P700C 


C195 


281-0518-00 






COP.FXD.CER 01:47PF,V-9.4PF,500V 


52763 


2ROPLZ007 47POHU 


C207 


283-OOI»-00 






COP.FXD.CER 0I:O.01UF.*100-0X,25OV 


04222 


SR303C103ZaO 


C2Z2 


281-0093-00 


8010100 


9039999 


COP.VOR.CER 0l:5.5-18PF.350V 


52753 


302322237 


C222 


281-0092-00 


8040000 




COP.VOR.CER 0I:9-35PF.20OV 


33095 


53-717-001 09-35 


C231 


ai-0612-00 






CflP.FWJ.CER DI:5.6PF,*/-<I.5PF.500V 


52783 


2ROPLZ007 SP6Q0C 


C2S2 


290-0512-00 


B05Z3S0 


8059999 


COP . FXO .ELCTt.T;22UF.201 , 15 V 


05397 


T3688226M0150S 


C252 


290-0745-00 


9060000 




COP , FXD . ELCTLT ;22UF , »50-101 , 2SV 


54473 


ECE-025V22L 


C264 


281-0523-00 






COP.FXD.CER 0t:100PF.20X,35DV 


52783 


2RDPLZ007 100PMU 


C276 


281-0618-00 






COP.FXD.CER OI;4.7PF,*/-0.»F ,500V 


52783 


2R0PLZO07 4P700C 


C431 


290-0527-00 


8010100 


8059999 


COP , F50) . ELCTLT: 15UF . 201 ,20V 


0S397 


T3688156M0200S 


M31 


290-0745-00 


8060000 




COP , FXO . ELCT LT : 220F , «50- 101 ,25V 


54473 


ECE-Q25V22L 


C433 


290-0527-00 


8010100 


8059999 


COP. FWJ.ELCTLTilSUf, 201 ,20V 


05397 


T368B156M0200S 


C433 


290-0745-00 


8060000 




COP . FXD . EUTLT :22UF . *50-101 ,2SV 


54473 


ECE-02SV22L 


C435 


290-0527-00 


8010100 


8059999 


C» , FXO, ELCTLT : 15UF , 201 .20V 


06397 


T36881S6H020QS 


C43S 


290-0745-00 


8060000 




COP . FXO , ELCTLT : 22UF . *50- 1 01 . 25V 


54473 


KE-025V22L 


C438 


283-0177-00 






COP.FXD.CER 0I:1UF.*60-^,2SV 


04222 


SR302E105Z0OTR 


C443 


290-0527-00 


M10100 


8059999 


COP . FXO , ELCTLT : 15UF .201 ,20V 


05397 


T3688156H0200S 


C443 


290-0745-00 


8060000 




COP , FXD , ELCTLT:22UF .*50-101 ,25V 


54473 


ECE-026V22L 


C448 


283-0177-00 






COP.FXD.CER OI:1UF,*aO-201,2SV 


04222 


SR3O2E1O5Z00TR 


C4S0 


281-0613-00 


8010100 


8051720 


COP.FXD.CER 0I:10PF, 11,500V 


59660 


374-019COG0100F 


C45Q 


281-0829-00 


8051721 




COP.FXD.CER OI:33PF.51.600V 


52763 


2RDPLZ007 33P0JC 


C470 


283-0594-00 






COP.FXD.MICO OhO.OQIUF, 11,100V 


00853 


0151F102FD 


C471 


283-0594-00 






COP.FXD.MICO 0[:0.001UF.11.100V 


00853 


01S1F102FD 


C472 


295-0809-00 






COP.FXD,PlflSTlC:1UF.10I.50V 


56289 


LP6601Q105X 


C473 


285-0809-00 






CflP.fXD.PlOSTIC:1UF. 101 ,50V 


S62B9 


LP6601Q1D5K 


C490 


281-0511-00 






CflP.FIffl.CER 0l;22PF.*/-2.a>F.5O0V 


52783 


2R0PLZ007 22P0KC 


C491 


281-0721-00 






COP.FXD.CER OI:72PF.S1.500V 


52783 


2ROPLZO07 72P0JU 


C493 


283-0604-00 






COP.FXD.MICO 0I:304PF.2Z,S00V 


00853 


0155F30400Q 
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Replaceable Electrical Parts - AM 502 



Tektronix Serial/AssernWy No. Mfr. 











Code 




C494 


263-0594-00 






CfiP.FXO.MICO DI:0.001UF,1X.100V 


00653 


0151F102F0 


C496 


265-0627-00 






COP. FXO,PUkSTlC:0.0033UF,SX, 100V 


07716 


TO!44-332S1 


C496 


265^)598-00 






C0P,FX0,PLAST1C:0.01UF,S1,100V 


19396 


0U4906103J 


C497 


265-0702-00 






COP,FXO.PU)ST]C:O.O33UF.SZ,10OV 


19396 


0U591/74-169O3 


C498 


265-0703-00 






COP. FXO.PU)STIC:0.1UF.5Z, 100V 


19396 


104U01PT605 


C499 


265-0633-00 






COP. FXO.PU)STIC:0.22UF,10Z. 100V 


64411 


663LM-22491 


C530 


263-0111-00 






COP.FXO.CS) 0I:O.1UF,2Ot.SOV 


05397 


C330C104H5U1CO 


C536 


290-0534-00 






COP , FXO , EICTIT : 1UF , 20t ,35V 


05397 


T3680105M3SAZ 


C552 


281-0511-00 






COP.FXO.Ca 0I;22PF,t/-2.2PF.500V 


52763 


2RDPLZ007 22P0KC 


CS60 


263-0111-00 






COP.FXO.CCR OI:O.1UF.201,S0V 


05397 


C330C104M5U1CQ 


C570 


263-0111-00 






C0P.FMI.C5B DJ;0.1UF,20I,SOV 


0639? 


C330C104M5U1CQ 


C910 


290-0512-00 


6010100 


6059999 


COP,FX0.ELaiT;22UF.20I.1SV 


0S397 


T3666226M01SQS 


C910 


290-0745-00 


6060000 




COP,FXO,ElCTlT:22UF,*60-10t,25V 


54473 


ECE-A2SV22L 


C922 


263-0111-00 






COP. FXO, CEO 0I:0.10F.20t.S0V 


05397 


C330C104H5U1CQ 


C924 


263-0111-00 






COP.FXO.CEO 0I:0.1UF,20t,S0V 


05397 


a30C104M5U1CD 


C926 


263-0111-00 






COP.FXD.CER DI:0.1UF.20Z,SOV 


05397 


C330C104M5U1C0 


C930 


290-0527-00 






CW».FX0.£LCTn:15UF.20S,20V 


05397 


T36e01S6M200S 


C942 


263-0111-00 






COP.FXO.CEO 01:0. IDF, 2(n.S0Y 


05397 


C330C104HSU1C0 


C960 


290-0527-00 






COP , FXO , EIXTLT : 1 5UF , 201 . 20V 


05397 


T36aei56M20aS 


C964 


263-0111-00 






CDP.FXO.Cei 0I:a.1l)F.20X.S0V 


05397 


C330C104M5U1C0 


C966 


263-0111-00 






COP.FXO.CEO 0I:0.1UF.201.S0V 


05397 


C330C104N5U1CO 


C96e 


263-0111-00 






CAP.FXO.CBt 0I:0.1UF.201.5OV 


05397 


C330C104N5U1CO 


CR108 


152-0323-00 






SEHICOND 0VC.01:SM.SI .35V ,0.10.00-7 


14433 


NG1518 


CR109 


152-0323-00 






SE)IICDND 0VC,01:SM,SI,35V .0.10,00-7 


14433 


M61518 


CR131 


152-0141-02 






SEMICDNO OVC.OliSH.SI ,30V. 150MR .30V 


03506 


D02527 (1N41S2) 


CRISO 


152-0141-02 






SOtlCONO 0VC.0I:5M,SI,30V,1S0M,3QV 


03506 


002S27 (1N41S2) 


CR181 


152-0141-02 






SEMICONO OVC,Ot:Sn.SI .30V, ISOM, 30V 


03506 


002527 (1N41521 


CR208 


152-0323-00 






SEHICONO OVC,OI:SM,SI .35V .0.10,00-7 


14433 


H61518 


CR209 


152-0323-00 






SEMICONO OVC.0I:SM.SI,35V.O.1O,Cn-7 


14433 


MG 1516 


CR231 


152-0141-02 






SBilCONO OVC.OIiSH.SI ,30V, ISOM, 30V 


03508 


0A2S27 (1N4152) 


ctuso 


152-0141-02 






SEMICONO 0VC.0I:SH,SI.3OV, ISOM, 30V 


03506 


DA2527 (1M4152) 


CR2ei 


152-0141-02 






SEMICONO OVC.O(:SH,SI,30V.1SOM,3OV 


03508 


002527 (1M41S2) 


CM38 


152-0141-02 






SEMICONO OVC.OI:SN,SI .30V. ISOM. 30V 


03506 


0A2S27 (1N41521 


01441 


152-0141-02 






SEMICONO OVC,OI:SH.SI. 30V. ISOM. 30V 


03506 


0A2S27 (1N4152I 


CR448 


152-0141-02 






SBilCOM) DVC.OI:SH.SI. 30V, ISOM, 30V 


03506 


0A2S27 (1N4152) 


Cl»31 


152-0141-02 






SEHICON) DVC,OI:SM.SI,30V,150M,30V 


03506 


002527 (1N4152) 


CR5S5 


152-0141-02 






SEHICOMI 0VC,0I:SM.SI,30V,15OM,30V 


03506 


002527 (1N41521 


cftsse 


152-0141-02 






SEMICONO 0VC.0I:SH,SI,3OV,15OM.3OV 


03508 


062527 (1N4152) 


CR560 


152-0141-02 






SEMICONO 0VC.0I:SH,SI,30V.150M.30V 


03508 


DA2527 (1N41S2) 


cfisei 


152-0141-02 






SEMICONO DVC,0I:SM,SI,3OV,15OM.3OV 


035M 


002527 C1N4152) 


CB570 


152-0141-02 






SDiiCONO 0VC,0I:SM.SI.30V.15OM.3OV 


03506 


002527 (1N41S2) 


C8571 


152-0141-02 






SEMICONO 0VC,0I:SH.SI,3OV.1SOM.30V 


03506 


002527 (1N4152) 


DS50 


150-0107-00 


6010100 


6052349 


UMP.INCANO:12V,0.04«,t227AS2S.Mie£ U) 


87034 


2270S2S 


OSSO 


150-0048-01 


6052350 




UMP,INCOM):SV ,0.060,1683 .AGED 6 SEL 


58854 


6830S15 


DS900 


150-0107-00 


6010100 


6052349 


LAMP. INC0ND:12V.0.04a.<227OS25, HIDE ID 


67034 


2270S25 


0S9O0 


150-0109-00 


6052350 




LBNP.INCQNO:18V,0.026fl.tCM7220.mPE ID 


71744 


CM7220 


FIDO 


159-0024-00 






FUSE. CaOTB10GE:3AG. 0.0620 .2S0V.0.3SEC 


71400 


HG6 1/16 


F20C 


159-0024-00 






FUSE.COftTRI0GE:3OG .0.0620, 2S0V.0.3SEC 


71400 


Mce 1/16 


J10 


131-0965-00 






CONN .RCPT . ELEC : 6NC , FEMALE 


13511 


31-279 


J15 


129-0103-00 






POST.eOG.ELECrOSSEWLY 


60009 


129-0103-00 


■J20 


131-0955-00 






com .RCPT . ELEC : 6NC , FEMALE 


13511 


31-279 


J550 


131-0818-00 






CONN .RCPT. ELEC;6NC, FEMALE 


91636 


KC-19-153 


L164 


108-0409-00 






C0IL,RF:FIXE&,17.SUH 


TK134S 


106-0409-00 


1264 


1Cn-0409-00 






C0IL.RF:FIXED,17.5UH 


TK1345 


108-0409-00 


L416 


276-0507-00 






SHtD BEOO.EL£K:FERRITE 


02114 


56-590-656/36 


1.426 


276-0507-00 






SHID BE00.ELEK:FQK)1TE 


02114 


56-590-656/36 


LU5 


276-0507-00 






SHU) BEOO.ELEKiFERRITE 


02114 


56-590-658/36 


Q121 


151-1027-00 






TROMSISTOR:FET .H-CHON.SI .TO-71 


60009 


151-1027-00 


Q131 


151-0261-00 






TROMSISTOR:PNP.SI,TO-77 


04713 


50441 
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gi36 


151-1025-00 


6010100 


8059999 


TR(INStST0R:FET,K-O«N,SI .TO-92 


04713 


SPF3036 


013S 


151-1042-00 


9060000 




5EHICONO OVC SE:FET.SE,T8-92 


04713 


SPF627M2 


0141 


151-0176-00 






TRflN5ISTOR:NPN.Sl,TO-78 


04713 


S0S55 


0145 


151-0261-00 






n«N5ISTOR:PflP,Sl,TO-77 


04713 


S0441 


0152 


153-0586-00 


8010100 


B057429 


SENICONO OVC SE:MTCHED PAIR 


KI009 


1S3-«586-00 


0152 


151-0354-00 


8057430 




T«(lf6ISTDR:mP.Sl,T0-78 


32293 


ITS-1200-A 


0182 


151-1038-00 






TM(61ST0R:FET,H-CH(IH.SI .TO-71 


80009 


151-1038-00 


0164 


153-0586-00 


8010100 


8057429 


SEMICONO OVC SElHDTCHED PAIR 


80009 


153-0588-00 


0164 


151-0354-00 


8057430 




TRMISlST0R:PNP,Sl.T8-78 


32293 


ITS-1200-A 


0167 


151-0190-00 






TRMSESTOR;NPN.SI.TO-92 


80009 


161-0190-00 


0168 


151-0220-00 






TRfiHSlST0R:PMP.SI,T0-92 


80009 


151-0220-00 


0171 


151-1029-00 






TRM5IST0R: FET .K-CMN,SI .TO-71 


80009 


151-1029-00 


0181 


151-0188-00 






TRONSISTORtPNP.Sl .TO-92 


00009 


151-0188-00 


0185 


151-0190-00 






TRfiNSISTOR:NPM.Sl.TO-92 


80009 


151-0190-00 


0195 


151-0220-00 






TRMSlST0R:PNP,SI,T0-92 


80009 


151-0220-00 


0196 


151-0220-00 






TRMSIST0R:PNP,S1 .TO-92 


80009 


151-0220-00 


0236 


151-1025-00 


8010100 


8059999 


TRMSESTOR:FET,M-CHON,St .TO-92 


04713 


SPF3035 










(PART OF 0136) 






0267 


151-0190-00 






TRAN5IST0R:NPN .SI .TO-92 


80009 


161-0190-00 


0268 


151-0220-00 






TMNSlSTDR:PNP.SI.T0-92 


80009 


161-0220-00 


0269 


151-0220-00 






TRAMSISTORiPNP .SI. TO-92 


80009 


151-0220-00 


0281 


151-0188-00 






TMMSISTORtPNP.SI .TO-92 


80009 


161-0188-00 


0285 


151-0190-00 






TRAN5lST0R:NPN,SI.TD-92 


30009 


151-0130-00 


0410 


153-0586-00 


8010100 


8071449 


SEMICONO OVC SE:HATCHED PAIR 


80009 


153-0586-00 


0410 


151-0354-00 


8071460 




TRAHS!ST0R;PHP.SI.T0-78 


32293 


ITS-1200-Q 


0416 


151-0220-00 






TRANSISTORtPNP.SI .TO-92 


80009 


151-02a>-00 


0422 


153-0587-00 


8010100 


8071449 


SEMICOM) OVC SEiHATCHEQ PAIR 


80009 


153-0587-00 


0422 


151-0236-00 


8071450 




TRAMSISTORtHPN.Sl .OOAL.TO-77 


32293 


1TS1074 


0426 


151-0198-00 






TRAKSIST0R;NPN,SI,T0-^ 


«W09 


151-0190-00 


0431 


151-0190-00 






T«AWISTOR:lffH.St.TO-92 


80009 


151-0190-00 


0443 


151-0190-00 






TRAMSISTOS:NPN .51 .TO-92 


80009 


151-0190-00 


0445 


151-0220-00 






TRtt6IST0R:PNP.St .TO-92 


80009 


151-0220-00 


0451 


151-0220-00 






TRONSISTOO'.PNP .SI .TO-92 


80009 


151-0220-00 


0501 


151-0220-00 






TRMStSTDR'.PNP.SI ,^>-92 


80009 


151-0220-00 


0511 


151-0220-00 






TRMSISTORtPNP, SI .TO-92 


80009 


151-0220-00 


0521 


151-0220-00 






TRQNSISTORzPHP.Sl .10-92 


80009 


151-0220-00 


0532 


151-0190-00 






TRAHSISTORlNPN.Sl .TO-92 


80009 


151-0190-00 


0540 


151-0260-00 






TRMSISTORtNPN, SI. 10-39 


04713 


ST1083 


0541 


151-0220-00 






TRANSIS10A:PNP,SI .10-92 


80009 


151-0220-00 


0555 


151-0220-00 






TRANSIS100:PNP.SI.10-92 


80009 


151-0220-00 


0558 


151-0190-00 






TRAMSIS10R:NPN.SI. TO-92 


80009 


151-0190-00 


0561 


151-0307-00 






TRA(ISISTOR:PMP,SI .10-78 


04713 


2N3726 


0571 


151-0309-00 






TRANS ISTORiNPN.SI. 1078 


04713 


S03167 


0910 


151-0301-00 


8010100 


8040389 


TRANS1ST0R:PNP .SI. 10-18 


04713 


ST898 


0910 


151-0302-00 


8040390 




TRANSISTO«:MPN.SI. 10-18 


04713 


ST899 


0940 


151-0334-00 






THANSISTOfliNPH.SI .T0-126.SEL 


04713 


S0E914 


0942 


151-0190-00 






TRAKSISTORiNPN.SI, 10-92 


80009 


151-0190-00 


0990 


151-0302-00 


8010100 


8040389 


TRANStSTOR:NPN.SI .10-18 


04713 


STS99 


0990 


151-0301-00 


8040390 




TfiANSlSTO«:PNP .SI ,10-18 


04713 


ST898 


RIO 


315-0105-00 






RES.fXD.FlUCIN 0IM,SZ,0.2SM 


19701 


5043CX1MOOOJ 


R20 


315-0105-00 






RES.FXD.FIUCIN 0NM,Sl,0.2SN 


19701 


5043CX1M000J 


R30 


322-0687-07 






R£S,FX0.FtUI:1.0OSM£B 0W.0.1t,0.25N,TCs19 


19701 


5043RE1H005B 


R35 


322-0824-07 






RES.FXD.FIUI:990K 0HH.0.1Z,0.2SN.TCsT9 


19701 


5O43RE990K0e 


R38 


321-0289-03 






RES.FX0.FUM:10.0K 0HN,0.2St,0.12SN.TC»T2 


07716 


cacioooic 


R40 


311-1566-00 


8010100 


8052349 


RES,VAR.H0IMI:TRMR,2Q0 OHM.O.SH 


32997 


33521-1-201 


R40 


311-1568-00 


8052350 




RES,VAR.N0M«:TRMR.50 OW.O.SN 


32997 


3352T-1-500 


RSO 


322-0687-07 






RES,FXD,FiUI:1.005NE6 0W,0.1t.0.2SN.TC=T9 


19701 


5a43REtHOOS8 


R55 


322-0624-07 






flES.FX0.FIU<:990K 0HM.Q.1t,0.25N.TC:T9 


19701 


5043RE99QK08 
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BS8 


32H3289-03 






RCS.FXD,FIUt:10.0K 0HM,0.2SX,0.12SH,TC=T2 


07716 


CE0C10001C 


R103 


321-0281-00 


8010100 


0059999 


RES,FX0.FIUt:8.2SK 0HN.1X,0.12SM.TCsT0 


19701 


S043ED8K250F 


R103 


321-0239-00 


B060000 




flES.FXO.FU)l:3.01K 0HH,1X.0.12SM.TC=T0 


19701 


5043S)3K010F 


R105 


311-15S9-00 






RES.VflR.NONmiTWR.lOK OW.O.SM 


32997 


33S2T-1-103 


R106 


315-0107-00 






BES.FXS.FIUI:10CM 0W.5X,0.2SM 


01121 


C81075 


R107 


315-0107-00 






fiCS.FXO.FUNilOQIt OW.5X,0.25H 


01121 


C6107S 


R120 


315-0101-00 






B6S.FXO,FIUt:10O OHM.SX.O.TSM 


57668 


MTR25J-E 100E 


R121 


321-0222-00 






fiES.Fn,FU)l:2.00K 0W.1X.0.12SMJC-TO 


19701 


5033ED2XOOF 


R122 


315-0512-00 






RE5.FX&.FIUI:S.1K 0W,SX.0.2SM 


57668 


NTfi2SJ-E06X1 


R12S 


321-01M-00 






RES,F»).FIU(:150 OHH, IX, 0.125 H.TC^TO 


19701 


S033B315OROF 


R12S 


321-0927-07 






R€S.FX0,FIU4:125 0HH.0.1X.0.125k.TC=T9 


19701 


S033RE125R06 


R131 


321-0251-00 






R€S.F10,FU)1:4.02K 0HH,1X,0.12S»l,TCsT0 


19701 


5Q33E04K020F 


R136 


321-0199-06 






ROS.FXS.FUMil.lSt: OHM.0.2SX.0.12SM.TCsT9 


07716 


CEAE11S00C 


R137 


315-0101-00 






RES.FXO.FIUt:100 OHH.SX.0.2SH 


57668 


NTR25J-E 100E 


R141 


321-0013-07 






RES.FX0.FIUI:495 0HM,0.1X,0.12SH.TCxT9 


19701 


5033RE49508 


R14S 


321-0353-00 






RES,FS).FUM:46.4K OHH.1X,0.12SN.TC:TO 


07716 


CEA046401F 


R146 


321-0272-00 






fiCS,n(0.FUN:6.6SK 0HH.1X,0.12SM,TCsT0 


19701 


5043ED6K6SOF 


R1S2 


321-0222-00 






RS.FX0.niM:2.00K 0»«.1X.0.12SN.TC=T0 


19701 


S033ED2KO0F 


R154 


321-0225-06 






RES.FX0,HUI:2.1SK 0tM.O.25X,0.1291.TsT9MI 


07716 


CE0E21S00C 


R1S5 


321-0154-00 


0010100 


8039999 


RE5,FXD.FIUI:392 0HH.1X,0.12SM.TC=T0 


07716 


CE00392R0F 


R1S5 


321-0150-00 


0040000 




R€S.FX0.FIIN:357 OHN,1X.0.12SM,TC=TO 


07716 


CEA03S7R0F 


R15? 


315-0564-00 


0010100 


8059999 


RES,Fn).FIUI:560K OIM.SX.O.TSM 


19701 


S043nS60KOJ 


R1S7 


321-0457-00 


0060000 




RE5.FXD.FIUI:S62K 1X.0.12S H.TC^TO 


19701 


5043E0562K0F 


Rise 


311-0467-00 






R6S.Vflf).N0Mtl:niL.10OK OHM.O.SM 


01121 


M7705B 


R159 


311-1567-00 


0010100 


8039999 


RES.VDfi.NOtMI:TSM!.1O0 OW.O.SM 


32997 


33S2T-1-101 


R1S9 


311-1566-00 


0040000 




R£S.VflS.N01MI:1RHe,^ OW.O.SM 


32997 


3352T-1-201 


R160 


315-0102-00 






R5S.FXD,FIUI:1X 0W.SZ.0.2SM 


67668 


NTR2SJE01K0 


R161 


311-1584-00 


8010100 


8059999 


RES.Vflfi.NONW:TRHR,SOO OW.O.SM 


32997 


3352T-CK5501 


R161 


311-1307-00 


8060000 




RES.VOfi.NOMIlTRW.SOQ OW.O.SM 


32997 


3299M-R27-501 


R162 


321-0240-00 






RES,FX0.FIUI:3.09K OW.1X.0.12SM.TC-T0 


07716 


CE0030900F 


R1M 


321-0309-00 






RES.FX0,F1UI:16.» 0W.1X.0.12SM.TCxTD 


19701 


S033E016K20F 


R166 


321-0143-00 






R€5.FX0,FUN:301 0W.1X,0.12SH.TC=T0 


07716 


CE0O3O1ROF 


R1G8 


321-0224-00 






RES.FX0.FIUI:2.10X 0W.1X.0.12SH,TC:T0 


07716 


CE0O21OOOF 


R17I) 


315-0102-00 






R€S.FX0,FILN;1K 0W.5X.0.2SH 


S7668 


KTR2SJE01K0 


R171 


321-0277-00 






RES.FXO,FIU(:7.SOK 0W.1X.0.12SM,TCsT0 


24546 


MS507501F 


R173 


321-0239-0? 






R€S.FX0.FUM:3.O1K 0W,O.1X.O.12SM.TC=TW! 


07716 


CE0E301008 


R175 


321-0209-07 






RES.FXO.FIUCIO.OK 0W.0.1X,0.12SM.TCsT9 


19701 


5033RE10K006 


R176 


321-1267-03 






RES,FX0,FIUt;5.97K 0W,0.2SX.O.12SM.TC=T2 


19701 


S033RCSK971C 


R177 


321-0147-00 






R€S.FX0.FUM;332 0W.1X,0.12SM.TC=T0 


07716 


CE00332R0F 


R176 


311-1494-00 






RES,VM,NCNf1:FNL.2X (M.1H.M/SM 


01121 


11N1B7 










(POST OF 5178) 






R181 


321-0107-00 






R€S,FXD.FUM:868 0W.1X,O.125M.TCxT0 


07716 


CEOO066ROF 


R184 


321-0297-00 






RES.FX0,FlUi:12.1K 0W.1X,0.125H,TCxT0 


07716 


CEM121D1F 


Ries 


321-0236-00 






S6S,FX0,FU)l:2.e0K 0W.1X,0.12SH,TC>T0 


07716 


CEA029000F 


R191 


311-1555-00 






R6S.VQR.H0WH:TRM6.10OK OW.O.SM 


32997 


33621-1-104 


R193 


315-0474-00 






R€S,FX0,FU)l:470K 0W,5X,0.2SM 


19701 


5043CX470KOJ920 


R195 


315-0512-00 






RES.FX0.FIlii:5.1K 0W.5X.0.2SM 


57660 


MTR25J-E0SK1 


R196 


315-0682-00 






RES,FX0,FiUI:6.8K 0W,5X,0.2SM 


57666 


NTR25.I-E06K8 


R1« 


315-0472-00 






RE5.FXD.FILH:4.7t: 0W.5X.Q.2SM 


S7666 


NTR2SJ-E04K7 


R205 


311-1559-00 






RES.VOS,NOWM:TRMR.10K OW.O.SM 


32997 


33S2T-1-103 


R206 


315-0107-00 






SES,FX0.FILM:100M OW.5X.0.2SM 


01121 


C91075 


R207 


315-0107-00 






RES,FX0,FUN:100M OW.5X.0.2SM 


01121 


C81075 


R220 


315H)101-00 






RES.FXO.FlLNilOO 0W.SX.0.2SM 


57668 


HTR2SJ-E 1006 


R221 


321-0222-00 






RES.FX0,FUJI:2.00K 0W,1X.0.12SM.TC=T0 


19701 


5033ED2K00F 


R222 


315-0512-00 






SE5.FXD.FlUt:S.1K OW.5X.0.2SH 


57668 


HTR25J-E05K1 


R225 


321-0114-00 






RG.FX0.FIIM:150 0W.1X.0.12S M.TC^TO 


19701 


5033E0150ROF 


R226 


321-0927-07 






RES.nO,FIUt:12S 0W.0.1X,0.12SM.TC:T9 


19701 


6033RE125R06 


R231 


321-0251-00 






RES,FXO.FUM:4.02I{ 0W.lX,0.125M.TCsr0 


19701 


5033E04K020F 
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RZ36 


321 -0199-06 






RES,FX0.FlUI:1.15lt OHM,0.2Sl,0.12SM.TCsT9 


07716 


CQ1E11500C 


R237 


315-0101-00 






RES.FXO,P(UI:100 0HN.51.0.2SM 


57668 


NTH2SJ-E 100E 


R2R1 


321-0813-02 






flE5.TO,FlOI:495 0HH.0.1X,0.12SH,TCsT9 


19701 


5033RE49508 


R24S 


321-0353-00 






RC5.nC0.FIUi:46.4K 0HN,1X.0.12SN,TC:TO 


07716 


CEfi046401F 


R246 


321-0272-00 






RCS.FX0,FIUI:6.6SK 0HM,1X,0.12SM,TCsT0 


19701 


S049E06ICe50F 


I12S2 


321-0222-00 






R£S.F«»,Ftm:2.CI0K 0l*.1X,0.12SII.TC*TO 


19701 


SO33ED2K0OF 


R2S4 


321-0225-06 






RES.R0),FIUI:2.1SK 0HH.0.25X,0.12SM,T=T9NI 


07716 


CEOE21SOOC 


R2S5 


321-0154-00 


M10100 


8039999 


RES,FXO,FtUt:392 0HM.1X,0.12SM.TC=T0 


07716 


CE00392R0F 


R2S5 


321-0150-00 


B040000 




ReS.FXD,FtUt:357 OW,1X,0.12SN,TCsTO 


07716 


CEM357R0F 


R260 


315-0102-00 






RE5,FXD,FIUI:1K 0W,SX.0.2SN 


57668 


NTR2SJE01K0 


R»1 


321-0239-00 






R£S.RQ>,FIUt:3.01K 0HH,1X,Q.12SM.TCsT0 


19701 


S043ES3K010F 


R262 


321-0240-00 






RE5.FXO,F[Ut:3.09K 0HH,1X,0.12SM.TCsT0 


07716 


CE0O3O9OOF 


6254 


321-0309-00 






RES.FXD,FIU»:18.2K OHk,1X,0.12S»1,TCsT0 


19701 


S033B16K20F 


R266 


321-0143-00 






fl£5,FX0,FIU(;301 0Hk,H,0.12S*I.TCsT0 


07716 


CEA0301R0F 


R2B8 


321-0224-00 






R£S.FXD.F[Uf:2.10K 0)«.1X,0.12Sn,TC:TO 


07716 


CEfl021000F 


R269 


311-1584-00 


8010100 


8069999 


R€S,VOR,MM«:TRMR.SOO OKH.O.SN 


32997 


3352T-CK5601 


R269 


311-1307-00 


8060000 




RE5.VOR,NOMWf:TRHR,SOO OfBI.O.SH 


32997 


32998-R27-501 


R2m 


315-0102-00 






RE5,FX0,FUi(:1K 0fM.5X.0.2SH 


57668 


NTR2SJE01K0 


R2T1 


321-0277-00 






RES,FXD.FIU:7.S0K 0f«.1X,0.12SM,TCsTD 


24546 


805507501 F 


R273 


321-0239-07 






RQ.FXO.FUJI:3-01K 0m,0. IX, 0.1258, TCsT9HI 


07716 


CEOE30100B 


R275 


321-0289-07 






RQ,FX0,FIU(:10.0K OW,0.1X,0.125M,TC=r9 


19701 


5033RE10K00B 


R276 


321-1267-03 






RES,FX0,FIU4;5.97K 0M,0.2SX,0.12S8,TCsT2 


19701 


5033RCSK971C 


R27? 


321-0147-00 






RES,FXD,F1UI;332 0HM,1X,0.12SH,TC=T0 


07716 


CE00332R0F 




321-0314-00 






RES,FX0,FIUI:18.2K 0f«.1X,0.1258,TC=T0 


19701 


5043E018K20F 


R2S5 


321-0238-00 






RES,FX0,FIU(;2.80K 0H8,1X,0.129l,TC=T0 


07716 


CEfla 2800 QF 


M10 


321-0068-00 






RES,FX0,Fim:49.9 0«l,0.5Z,0.12S8.TCsTO 


91637 


C8F56116G49R90F 


Mil 


321-0068-00 






R5S.FXD.F1LM:49.9 OfM,O.5Z,O.12S8,TC:T0 


91637 


CMF55116G49R90F 


M14 


315-0680-00 


8010100 


8071936 


RE5,FXD,FU>l:68 ttW.5X,0.2SM 


57668 


8TR2SJ-E6803 


M14 


315-0470-00 


8071937 




RQ,FXD,FIU(:47 0HN,SX,0.^ 


57668 


8TR25J-E47E0 


MS) 


322-0238-00 






RES,FXD,FUJI:2.94K OHH.1X,0.2SM,TC=TO 


19701 


5043RD2K940F 


M21 


321-0274-00 






RES,FX0,FlU«:6.9eX 0»f.1X,0.125M,TC:T0 


19701 


S043ED6K9eOF 


R422 


315-0470-00 






R£S,FX0,FIU<:47 WM.SX.0.2SM 


57668 


NTR25J-E47E0 


R423 


321-0068-00 






RES,Fm,FILJ(;49.9 Ot«,0.5X,0.12S8.TCsT0 


91637 


C8F5S116G49R90F 


R424 


321-0068-00 






RB,FX0,FIU«:49.9 0H8,0.5X,0.12S8,TC»T0 


91637 


CMF5S116C49R90F 


M31 


321-0182-00 






RES,FX0,FUJI:768 ONH,1X,0.1258,TCsT0 


07716 


CE00768R0F 


M33 


321-0179-00 






RE5,FXD,FiUf:71S OHH,1X,0.12SH.TCsTO 


07716 


CE00715R0F 


M35 


321-0233-00 






RQ,FXD,FlUf:2.51K OW,1X,0.125N,TC=TO 


07716 


CE0026100F 


M36 


315-0472-00 






RES,FX0,FIUf:4.7K 0»«,5X,0.258 


57668 


NTR2SJ-E04K7 


M38 


315-0222-00 






RES,FXD,F[IH:2.2X 0MI,5X,0.2SM 


57668 


NTR25J-E02K2 


M«0 


321-0268-00 






RES,FXD,FIUi:6.04K 0)«,1X,0.12S8,TC3TO 


19701 


5043ED6K040F 


M41 


321-0247-00 






RES,FX0,F[Ui:3.6SK 0l«,1X,O.12SM,TC=T0 


19701 


5043ED3K650F 


M42 


321-0400-00 






RES,FX0,FIUI:143X OHH,1X,0.125H,TC=TO 


19701 


5043ED143KOF 


R443 


315-0471-00 






RES,FX0.FIUi:470 OHH,SX,0.2S8 


57668 


NTR25J-E470E 


R445 


321-0218-00 






RES,FXD,FtW:1.82K 0H8, 11.0. 1258, TC*T0 


19701 


S033ED1K82F 


M46 


315-0472-00 






RES.FXD,FIUi:4.7K 0KH.SX,0.2S8 


57668 


8TR25J-EWK7 


R448 


315-0222-00 






RES,FX0,F[U(:2.2X OHH.SX, 0.291 


57668 


8TR2SJ-E02K2 


MSO 


315-0222-00 






RES.FX0,F[U(:2.2X 0NI.SX.0.2SM 


57668 


HTR2SJ-E02K2 


R4S1 


315-0101-00 






RB.FXD,FIUI:10Q OHM.5Z.0.29I 


57668 


KTR2SJ-E 100E 


M$0 


321-0229-00 






RB,nffl,Fim:2.37K 0H8,1X,0.1258,TC=T0 


19701 


S043ED2K37F 


M61 


311-1568-00 


8010100 


8059999 


RES,VaR.N0N«l:TRMR.2D0 0W.0.S8 


32997 


33S2T-1-201 


R481 


311-1036-00 


8060000 




RQ,V<W.N0M«l:TRMR.2O0 OW.0.58 


32997 


32998-R27-201 


M62 


321-0229-00 






fl£S,F»,FIU<:2.37K 0»»,1X,0.12S8.TCsT0 


19701 


5043ED2K37F 


R464 


321-0204-00 






RC,FX0,FUM:1.30K Ot«,1X.0.12S8.TC»TO 


19701 


5033ED1K300F 


R486 


315-0105-00 






RES,FX0,FIU(:1M EMI.SX.0.2SM 


19701 


S043CX18000J 


R487 


311-1057-00 






RES.VOR.WiPNL.SK 0HN.28 


73138 


7266-371-1 


R468 


311-0887-00 






R€S.VQR.N0fl«:mL,S0K 088.101,0.58 


71590 


8002520017 


R470 


316-0155-00 






RES.FX0.CMPSN:1.SN 088,101,0.258 


01121 


C81561 


R471 


318-0155-00 






RB,n0).C8PS8:1.SM 0IM.10X.0.2S8 


01121 


CB1551 


M74 


321-0408-00 






fi£S,FM).FIl8:174K WI,1X,0.1258,TCsTO 


07716 


CE0017402F 
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Oseont 




Code 


M»r Part No. 


R475 


321-0406-00 






RES,FX0,FIU>:174K 0W,1t.0.12SN,TC=T0 


07716 


CED017402F 


R478 


321-0303-00 






RES,Ra).FIU>:14.0K OHM,1X,0.12SM.TC:TO 


07716 


CEAO 14001 F 




321-0303-00 






R£S.FXD.niN:14.0K 0W.1X,0.12SM.TC=T0 


07716 


C£A0 14001F 


R480 


321-0289-03 






RES.rai.nui:10.0K (Mt,0.25X.Q.12SN.TC-r2 


07716 


CEAC10001C 


R481 


321-0816-07 






RQ,FX0.nu>:5K 0W.0.1X.0.12SM.TC-T9 


19701 


S093RE5K0008 


M82 


321-0222-03 






RES.FXO,fUN:2.0K 0W,0.2SX,0.125N,TC=T2 


19701 


S033RC2KOOOC 


M63 


321-0193-03 






RQ,FMI,FIUI:1K OHN,0.2SX,0.125M,TC-T2 


07716 


CEflCIOOOOC 


R464 


321-0612-03 






RK.FXO.F1UC600 0W,0.25X,0.129»,TCsT2 


19701 


S033RCS00R0C 


M8S 


321-0126-03 






RE5.ra,FIlil:200 0m.0.25X,0.12SH 


19701 


S033RC200ROC 


M86 


321-0097-03 






RES.FX0,FUM:1O0 OHH.O.2SX,0.12SN,TC=TO 


91637 


CMF551180100I)OC 


R467 


321-0751-06 






RES.FXO.FIUCSO 0W,0.25X.0.12SM.TC>T9 


91637 


CMF55116C50R00C 


M68 


321-0030-02 






R6S,F)0).FUM;20.0 0HN.0.5X,O.12SM.TC=T2 


91637 


CMF5S116020R0O0 


M89 


321-0001-01 






RES.FXO.FIUIMO.O OHN.0.5X.0.12SM,TC:TO 


19701 


SO33RO10R0O0 


ftSOI 


316-0 22S-00 






RES.FX0.CHPSN:2.2M OHH,10X,0.25M 


01121 


CB2251 


R503 


321-0452-00 






RES,FXD.FIUi:499X 0HM,1X.0.12SH.TC=T0 


19701 


SM3ED499K0F 


KM 


321-0423-00 






R€S.FX0,FIIN:249K 0Wt.1X,0.12SM.TC=T0 


19701 


5043E0249K0F 


K07 


315-0473-00 






RES,FX0,FIUI:47K 0m,SX.0.2SH 


57660 


NTR25J-E47K0 


BS10 


31S-01M-00 






RES.FXO.F1UI:100K 0t«.SX.O.2SM 


57666 


MTR25J-E100K 


W11 


31S-01M-00 






RES.FXO.FIUCIOOK 0HH.SX.O.2SM 


57668 


NTR2SJ-E100K 


R513 


315-0104-00 






RES,FXD,FIUI:100K OHN.SX.0.291 


57666 


NTR25J-E100K 


RS21 


316-0276-00 






BES.FXO.OH>SM:27M 0W.10X,0.2SM 


01121 


C82761 


K23 


321-0423-00 






RES,n(D.FIUI:249K 0«M.1X,0.125M.TC=T0 


19701 


5M3E0249KOF 


K24 


321-0452-00 






R€S.FXD.FlUi:499K 0W.1X.0.12SM,TC«T0 


19701 


5043ED49SKOF 


R527 


315-0104-00 






RQ.FXD.FIUCIOOK 0W.SX.0.2SH 


57666 


NTR25J-E100K 


K31 


315-0224-00 






RES,FX0.FUN:220K 0HH,SX.0.2SM 


57668 


HTR25J-E220K 


K32 


315-0103-00 






RES.FX0.FUN;10K OW.SX,0.2SN 


19701 


5O43CX1OK0OJ 


R633 


315-0103-00 






RES.FXD.FUN:10K OW.SX, 0.291 


19701 


5O43CX1OK0OJ 


RS36 


315-01M-00 






RES.Fm,FUN:100K 0tW.SX.0.2SN 


57688 


MTR25J-E100K 


RS41 


315-0601-00 






RES.FX0,HUI:680 (HI,SX,0.2SN 


57688 


KTR25J-E680E 


R642 


316-0103-00 






RQ.FX0.F]U<;1I»; OW.5X.0.25N 


19701 


5O43CX10K0OJ 


R5S0 


315-0662-00 






RES,FX0,F]Ut:6.eK 0HH.SX.0.2SN 


57668 


NTR2SJ-E06K8 


RS51 


315-0163-00 






RES.FXO.FIUMSK IM<,5X.0.2SN 


19701 


5043aiSK00J 


RS52 


315-0102-00 






R€S.FX0,FlUi:1K 0HM.SX,0.25H 


57668 


NTR2SJE01KO 


K53 


315-0662-00 






RES.FX0,FU)l:6.8K OHH.5Z.0.2SM 


57668 


MTR25J-E06KB 


R5S5 


315-0302-00 






fi€S.FX0,FilM:3K OHH.SX.0.2SM 


57668 


MTR2SJ-E03XO 


KuW 


315-0302-00 






RES,FX0,F!Ut:3K OHN.SX.0.2SM 


57668 


NTR25J-E03X0 




315-0202-00 






R€S.FX0.F!Ut:2K 0HM,SX.0.2SM 


57666 


MTR25J-E 2K 


RS60 


315-0101-00 






ReS,FX0.FiU(:100 0W.SX.0.2SR 


57668 


MTR25J-E 1006 


K61 


315-0181-00 






R€S,FX0.F!Ut:190 0HN.5X.Q.25M 


57668 


NTR25J-E180E 


RS62 


307-01M-00 






RES.FX0.OtP5N:3.3 0HM.SX.0.2SM 


01121 


CB33CS 


RS7Q 


315-0101-00 






RES.FXO.FOHMOO 0m,5X.0.2SM 


57668 


NTfi25J-e 100E 


0571 


315-0181-00 






RES.FXO,F1Ut:180 0HH.5X,Q.2SM 


57668 


NTR2SJ-E180E 


R5?2 


M7-0104-00 






RE5.FX0,CMPSN:3.3 OHM.51,0.2SH 


01121 


333GS 


R900 


304-0102-00 


6010100 


8029999 


R6S,FXD,Oif>SN:1K OHM.IOX.IH 


01121 


G81021 


R900 


303-0511-00 


BO 30000 


6052349 


RES,FX0,CMPSN:S10 0NM.SX.1H 


01121 


085115 


R900 


303-0751-00 


B0S23SQ 




RES.FX0,CMRSN:7S0 0HN.SX.1H 


01121 


08 7515 


R910 


315-0621-00 






RES,FX0,FlU«:e20 0W.SX.0.25M 


19701 


5M3CX820R0J 


R91S 


321-0286-00 






R£S,FX0.FIUI:9.09K 0HH.1X,0.125k.TC=T0 


07716 


CE0O9O9OOF 


R916 


321-0268-00 






RES.FX0.FIUt:6.04K OHH.1X.0.125N.TC-TO 


19701 


5M3ED6K040F 


0920 


307-0105-00 






RES.FX0,Dtf>5N:3.9 0HN,5X.0.2SM 


01121 


ce 3906 


0922 


315-0100-00 






RES,FX0,FIU(:10 0HM.5X.0.2SN 


19701 


5M3CX10RR0OJ 


0924 


315-0100-00 






RES.FX0,FUN:10 0W.5X,0.2SN 


19701 


S043ai0RR00J 


0926 


315-0100-00 






RCS.FXO.FIIMMO 0HM.5X.0.2SN 


19701 


S043CX10RROOO 


0940 


307-0106-00 






RES.FX0,CMRSN:4.7 Otlt.SX, 0.291 


01121 


C8 4705 


0942 


315-0102-00 






RES,FX0,FIUI:1K 0W.5X.0.2SN 


57868 


NTR2SJE01K0 


0945 


315-0912-00 






RE5,FX0.FIIX:9.1K 0NM.5X.0.2SH 


57668 


NTR25J-E09K1 


0946 


315-0622-00 






RES.FX0,FIUI:6.2K OHH.5X.0.2SM 


19701 


5043CX6K200J 


0964 


315-0100-00 






RES.FXO.FIUCIO OW.SX.O.TSk 


19701 


5043CX10RR00J 


0966 


315-0100-00 






SES.FXD.FIUCIO 0HH.SX.0.2SN 


19701 


SO43CX10RROOJ 
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I86S 


315-0100-00 




RES.FXD.nul:10 0HH.51.0.2SM 


19701 


5O43CX1ORR0OJ 


R970 


307-0105-00 




RES,n0,CMP91:3.9 0W.5I.0.2SM 


01121 


CB 3905 


R989 


315-0581-00 




RES,FXD.FIIJI:S60 0HM.SX.0.2SM 


19701 


5O43CX560R00 


R990 


315-0102-00 




RES.FXD,FUN:1X 0t«i,5l,0.2SM 


57668 


NTR25JED1K0 


R994 


321-0306-00 




RE5,FXD,FUJI:1S.0K 0HN,11,0.125N.TC>10 


19701 


5O33ED15J0OF 


R995 


321-0308-00 




RCS,FX0,FUM:15.0K OI«,1Z,0.12SM,TCsTO 


19701 


5033ED1SJ00F 


RT104 


307-0181-00 




ReS,THERML:100K OHN.IOZ.HTC 


14193 


K10-10002K 


RT2D3 


307-0181-00 




R£S,THERWL:100K OHM.IOZ.NTC 


14193 


K10-10002K 


S10 


260-1207-00 




SMITCH.PUSKiOPOT .2SVDC .PUSH-PUSH 


59821 


ORDER 8Y OESCR 


S20 


260-1207-00 




SHITCH.PUSH:0P0T .28VDC .PUSH-PUSH 


59821 


ORDER 8Y OESCR 


S30 

S178 


260-1209-00 




SNITCH.PUSH:1BUTTQN,4 POLE.OISPUIY 
(PORT OF R178] 


31918 


601347 


S470 


263-1004-00 




Sn CM OCTR 0S:Lf-306 POINT 


80009 


263-1004-00 


S480 


263-1005-00 




SH CM OaR OS:GO(N 


80009 


263-1005-00 


S490 


263-1003-00 




SH CM OCTR 0S:HF-308 POINT 


80009 


263-1003-00 


U910 


156-0067-00 




HICROCia.UNEM:OPNL 0MPI..SEL 


04713 


NC1741CP1 


U990 


156-0067-00 




HICROaa.UNEAR:OPNL QMPL.SEL 


04713 


NC1741CP1 


VR252 


152-0168-00 




SOtlCONO 0VC.D1:ZQ1.SI.12V.5Z.0.4N, 00-7638 


14552 


TD331689 


VR438 


152-0243-00 




SEXICOND DVC.DI:ZQ4.SI.15V.SZ.0.4N.DQ-7 


04713 


SZ13203 (1N96S8] 


VR448 


152-0243-00 




SOUCOW OVC .01:201, SI.15V.5t.0.4N, 00-7 


04713 


SZ13203 (1N9658) 


VR810 


152-0123-00 




SOUCOMO OVC.OI:ZO(.SI.9V.Sl.O.SM.DO-7 


04713 


SZ11530RL 
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Section 8— AM S02 



DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 

Symbols and Reference Designators 

Electrical components shown on the diagrams are in the following units unless noted otherwise; 

Capacitors “ Values one or greater are in picofarads (pF). 

Values less than one are in microfarads U<F). 

Resistors ” Ohms ((2). 

Graphic symbols and class designation letters are based on ANSI Startdard Y32. 2-1975. 

Logic symbology is based on ANSI Y32. 14-1973 in terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufacturer's data. 

The overline on a signal name indicates that the signal perforrm its intended function when it goes to the low state. 
Abbreviations are based on ANSI Y1. 1-1972. 

Other ANSI standards that are used in the preparation of diagrams by Tektronix. Inc. are: 

Y14.15, 1966 Drafting Practices. 

Y14.2, 1973 Line Conventiorts and Lettering. 

Y10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and 
Electrical Engineering. 



The 


following prefix letters are used as refererrce designators to identify components or assemblies on die diagrams. 


A 


AManeiy. MMraBW o> 'vpai'aM 


H 


Hoot Maiptling oonet <loo( smt. 


s 


S«Mtcn or oof^t•cto« 




(cireuil eoa>c. atei 




Ktot raowor. OKI 


T 


Translortnor 


AT 


Aiw'iualor. HiMortanaWa 


HR 


HOOIOr 


TC 


Thtrmocoupt* 


B 


Motor 


MV 


Hyonocircurl 


TP 


Tf«t point 


8T 


eaiiory 


J 


corwioeler. taiioriory oorKon 


U 


Auombty. intoporoble or non-roMirooto 


c 


Capacitoi’. rijiod or vinobio 


IC 


RoUy 




{tRt99rpM0 orcust. 0 (C.) 


CB 


Oreuil Broaxor 


1. 


MCueter. ImoO or vonoM 


V 


glociton ruM 


CR 


Oiooo. nenal or rectillor 


M 


Motor 


VR 


Voitopo roggiator ( 2 en«r Olodt. «te j 


Oi 


Dolly lirw 


P 


Conrtoeior movao<o oort>on 


W 


Wirostrap or cobit 


os 


indicoimo oevieo llamp) 


0 


TrantiMor or oiHccrHCorMreiifC 


V 


CrvstM 


E 


Soorl Gap, Fornto booO 




roctihor 


z 


shfttor 


F 


FuM 


R 


RooiDor. FioC or vanawa 






FI 


Fmor 


RT 


Thormrator 




....•Plug to E.C. Board 


The 


following special symbols may appear on the diagrams: 







Strap or Link 

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure) 



SEL Value Selected 
at Factory 



Test Voltage 

Internal 
Screwdriver 
Adjustment 

Functional Block 
Outlint 

Assembly Number 

Board Name 




IBo»l Identifies Panel 
.Controls. Connectors and 
Indicators 

Modified Component— See 
^Parts ListlOepicted in grey, 
SOK grey outline) 

Plug Index 
Refer to Waveform 

Refer to Diagram Number 
Coaxial Connector 

Shielding 
Heat Sink 

ecoupied or Filtered 
Voltage 

Etched Circuit Board 
Outlined In Black 



VERTICAL AMPLIRER<|>' 



.Schematic Name 
and Number 





+ 15 VOLT5 
+ «3 VOLTS 



-n VOLTS 




isfta- >A 

R.BV. Bj MAR. 1 97ft 



AM SOI 



&LOCK Dias, RAM 
















AM 502 




A1 Mdin Circuit Ooaid 'A' sicla. 
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^ Back of board. 














































































0152 (SN B067429 & BELOWI. 
0410. 0422 




B 



0416. 0426. 0431 
0443. 0445. 0451 



DUAL 




0121, 0131, 0141. 0145. 
0152. 0410, 0422 







O 

0136, 0236 






Component Reference Chart 



CKT 

NO 


GRID 

LOC 










CKT 

NO 


GRID 

LOC 




m 


CKT 

NO 


GRID 

LOC 


C28 


K3 


CR108 


I2 


0501 


El 


R18S 


C2 


R451 


J4 




H6 


C30 


K3 


CR109 


J3 


QS11 


FI 


R191 


64 


R460 


F4 


R940 


C6 


C32 


K2 


CR141 


H4 


0521 


El 


R193 


C4 


R461 


G4 


R942 


E6 


C34 


K2 


CR1SO 


G4 


0532 


Cl 


R19S 


C5 


R462 


F4 


R945 


E6 


C35 


L2 


CR181 


02 


0540 


B1 


R196 


BS 


R464 


HI 


R946 


F6 


C38 


K1 


CR208 


I3 


0541 


Cl 


R198 


AS 


R466 


Ml 


R964 


H6 


C48 


L3 


CR209 


J3 


0555 


83 


R20S 


12 


R470 


F5 


R966 


H6 


C50 


L3 


CR231 


H4 


05S8 


A2 


R206 


13 


R471 


E5 


R968 


£5 


C54 


M2 


CR2S0 


G4 


0561 


C2 


R207 


13 


R474 


GS 


R970 


BS 


CSS 


L3 


CR281 


02 


0571 


C3 


R220 


14 


R47S 


F5 


R989 


BS 


CSS 


LI 


CR438 


J2 


0910 


B6 


R221 


14 


R478 


G6 


R990 


05 


C107 


12 


CR441 


K4 


0940 


B6 


R222 


HS 


R479 


F6 


R994 


CS 


C122 


13 


CR448 


K3 


0942 


06 


R225 


H5 


R480 


G2 


R99S 


CS 


C131 


H4 


CRS31 


01 


0990 


BS 


R226 


IS 


R481 


G1 


RT104 


H2 


C146 


16 


CRSSS 


S3 






R231 


IS 


R482 


G1 


RT203 


H2 


C150 


H5 


CRS58 


B2 


RIO 


K4 


R236 


GS 


R483 


G1 






C164 


E3 


CRS60 


82 


R20 


KS 


R237 


GS 


R484 


G1 


S10A 


L4 


C176 


E2 


CRS61 


B3 


R30 


K3 


R241 


J6 


R485 


G2 


S10B 


L4 


C195 


CS 


CRS70 


62 


R35 


K2 


R245 


J6 


R486 


G2 


S20A 


L3 


C207 


t2 


CRS71 


62 


R38 


K2 


R246 


H6 


R487 


FI 


S20B 


L6 


C222 


IS 






RAO 


L2 


R2S2 


GS 


R483 


F1 


S30 


LI 


C231 


HS 


FIDO 


J3 


RSO 


L2 


R254 


HS 


R489 


F2 


S173 


C3 


C2S2 


GS 


F200 


13 


R^ 


L2 


R2S5 


GS 






S470t 


E5 


C264 


E4 






R58 


L2 


R260 


04 


RS01 


01 


S480 


G3 


C276 


E3 


L164 


F3 


R103 


HI 


R261 


E3 


R503 


01 


S490t 


B4 


C431 


J4 


L264 


F4 


RIOS 


12 


R262 


04 


R504 


01 






C433 


J4 


L416 


J5 


R106 


12 


R264 


E4 


R507 


01 


U910 


A6 


C43S 


K4 


L426 


KS 


R107 


13 


R266 


E4 


R510 


F2 


U990 


AS 


C438 


a 


L44S 


K3 


R120 


14 


R268 


E4 


R511 


£1 






C443 


L4 


P40 


K3 


R121 


14 


R269 


C4 


R513 




VR2S2 


GS 


C448 


K3 


Q121 


14 


R122 


H4 


RZ70 


F3 


R521 


G3 


VR438 


J2 


C4S0 


K4 


Q131 


H4 


R12S 


H4 


R271 


E2 


RS23 


El 


VR44S 


J3 


C470 


F5 


Q136 


H4 


R126 


14 


R273 


E2 


R524 


01 


VR910 


C6 


C471 


E5 


0141 


IS 


R131 


13 


R275 


03 


RS27 


El 






C472 


F6 


0145 


16 


R136 


G4 


R276 


03 


R532 


B1 






C473 


E6 


□ 1S2 


G4 


R137 


G4 


R277 


03 


R533 


Cl 






C490 


B4 


0162 


03 


R141 


J5 


R284 


02 


R536 


Cl 






C491 


A4 


0164 


E3 


R14S 


J5 


R28S 


C2 


RS4I 


SI 






C493 


B4 


0167 


F3 


R146 


H6 


R410 


J5 


R542 


A1 






C494 


A4 


0168 


E3 


R152 


G3 


R411 


J6 


R5S0 


B2 






C495 t 


C2 


□171 


F2 


R154 


H3 


R414* 


J5 


RS51 


A2 






C496 t 


C2 


0181 


E2 


R155 


G4 


R420 


KS 


R552 


02 






C497 t 


C2 


018S 


02 


R1S7 


FI 


R421 


KS 


R5S3 


62 






C498 t 


B2 


0195 


C4 


R159 


GS 


R422 


KS 


RS55 


83 






C499 r 


B2 


□196 


CS 


R160 


03 


R423 


KS 


R558 


B2 






CS30 


FI 


□236 


H4 


R161 


03 


R424 


K6 


RS59 


62 






CS36 


Cl 


□267 


F3 


R162 


03 


R431 


J4 


RS60 


C2 






CS52 


C2 


□268 


F3 


R164 


E3 


R433 


J4 


R561 


A2 






CS60 


B2 


□269 


CS 


R166 


E3 


R43S 


J4 


R562 


C2 






(S70 


B2 


□281 


E2 


R168 


04 


R436 


J3 


R570 


C2 






C910 


86 


□285 


02 


R170 


F2 


R438 


J2 


RS71 


63 






C922 


OS 


0410* 


JS 


R171 


E2 


R440 


K4 


RS72 


C3 






C924 


H6 


□416 


J4 


R173 


E2 


R441 


K4 


R900 


A4 






C926 


H6 


□422 • 


J5 


R175 


02 


R442 


K4 


R910 


06 






C930 


B5 


□426 


KS 


R176 


03 


R443 


K4 


R915 


CS 






C942 


D6 


□431 


J4 


R177 


02 


R445 


K3 


R916 


06 






C960 


CS 


□443 


L4 


R178 


E3 


R446 


J3 


R920 


CS 






C964 


G6 


044S 


K4 


R181 


E2 


R448 


J2 


R922 


E5 






C986 


G6 


□451 


J4 


R184 


Cl 


R450 


J4 


R924 


H6 






C968 


OS 
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VOLTAGE AND WAVEFORM CONDITIONS 



WARMIMG 



Dangerous potentials exist at several points throughout this instrument. When the instrument 
is operated with the covers removed, do not touch exposed connections or components. 

Some transistors have voltages present on their cases. Disconnect the power source before 
replacing parts. 

The voltages and wavelorms shown on the diagram 1 and 2 were taken with the AM 502 front panel 
controls set as follows: 

VOLTAGES WAVEFORMS' 



GAIN 


100 


GAIN 


100 


H-100 


pushbutton out 


4-100 


pushbutton out 


HF -3 dB switch 


1 MHz 


HF -3 dB switch 


1 MHz 


LF -3 dB switch 


DC 


LF -3 dB switch 


DC 


+ input AC 


pushbutton out 


+ input AC 


pushbutton out 


GND 


pushbutton in 


GND 


pushbutton out 


- input AC 


pushbutton out 


- input AC 


pushbutton out 


GND 


pushbutton in 


GND 


pushbutton in 


STEP GAIN 


centered 


STEP GAIN 


centered 


DC BAL 




DC BAL 




DC OFFSET 


centered 


DC OFFSET 


centered 


(COURSE - FINE) 




(COURSE- FINE) 





'Ground reference: center horizontal graticule line 

The waveforms shown were taken with a 50 mV square-wave input signal applied to the t input 
connector of the AM 502. 

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter 
with a to megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13 
Digital Multimeter used with readout equipped. 7000-sehes oscilloscope). 

Waveform Conditions. The waveforms shown are actual waveform photographs taken with a 
Tektronix Oscilloscope Camera System and Projected Graticule. Vertical deflection factor shown on the 
waveform is the actual deflection factor from the probe lip. Voltages and waveforms on the diagrams are 
not absolute and may vary between instruments because of component tolerances, Internal calibration, 
or front-panel settings Readouts are simulated in larger-than-normal type. 
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VOLTAGE AND WAVEFORM CONDITIONS 




Dangerous potentials exist at several points throughout this instrument. When the instrument 
is operated with the covers removed, do not touch exposed connections or components. 

Some transistors have voltages present on their cases. Disconnect f/ie power source betore 
replacing parts. 

The voltages and waveforms shown on the diagram 1 and 2 were taken with the AM 502 front panel 
controls set as follows: 

VOLTAGES WAVEFORMS* 



GAIN 


100 


GAIN 


100 


: 100 


pushbutton out 


-MOO 


pushbutton out 


HF —3 dB switch 


1 MHz 


HF 3 dB switch 


1 MHz 


LF -3 dB switch 


DC 


LF -3 dB switch 


DC 


t input AC 


pushbutton out 


+ input AC 


pushbutton out 


GND 


pushbutton in 


GND 


pushbutton out 


input AC 


pushbutton out 


- input AC 


pushbutton out 


GND 


pushbutton in 


GND 


pushbutton in 


STEP GAIN 


centered 


STEP GAIN 


centered 


DC BAL 




DC BAL 




DC OFFSET 


centered 


DC OFFSET 


centered 


(COURSE -FINE) 




(COURSE- FINE) 





‘Ground relerence: center horixonlal graticule line 

The waveforms shown were taken with a 50 mV square-wave input signal applied to the t input 
connector of the AM 502. 



Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter 
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13 
Digital Multimeter used with readout equipped, 7000-series oscilloscope). 

Waveform Conditions. The waveforms shown are actual waveform photographs taken with a 
Tektronix Oscilloscope Camera System and Projected Graticule. Vertical deflection factorshownonthe 
waveform is the actual deflection factor from the probe tip. Voltages and waveforms on the diagrams are 
not absolute and may vary between instruments because of component tolerances, internal calibration, 
or front-panel settings. Readouts are simulated in larger-than-normal type. 
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VOLTAGE CONDITIONS 



WARNING 

Dangerous polenlials exist at several points throughout this instrument. When the instrument 
is operated with the covers removed, do not touch exposed connections or components. 
Some transistors have voltages present on their cases. Disconnect the power source before 
replacing parts 



The voltages shown on the diagram were taken with the AM 502 front panel controls set as follows: 

VOLTAGES 



Gain 

-rlOO 

HF -3 dB switch 
LF -3 dB switch 
+ input AC 
GND 

— input AC 
GND 

STEP GAIN 
DC BAL 
DC OFFSET 
{COURSE - FINE) 



100 

pushbutton out 
1 MHz 
DC 

pushbutton out 
pushbutton in 
pushbutton out 
pushbutton in 
centered 

centered 



Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter 
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13 
Digital Multimeter used with readout equipped, 7000-series oscilloscope). 
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Section S— AM 502 



REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Reoiac«m«nt parts are availaDie from ortnrough your local 
Tektronix. Inc. Field Office or representative. 

Cftanges to Tektronix instruments are sometimes made to 
accofflinodate improved components as they become available, 
and CO give you We benefit of me latest circuit improvements 
developed in our engineering department. It is tnerefore 
Important, wfien ordering parts, to include We foilovrlrtg 
information in your order; Part number, instrument type or 
number, sanal number, and modification number if applicable. 

If a part you nave ordered has been replaced wiW a new or 
Improved part your local Tektronix, Inc. Field Office or 
representative will contact you concerning any enartge in pan 
number. 

Change information, if any. is located at We rear of Wis 
manual. 

SPECIAL NOTES AND SYMBOLS 

XOOO Pan first added at Wis serial number 

OOX Pan removed after Wis serial number 



FIGURE AND INDEX NUMBERS 

Hems In Wis section are referenced by figuie and Index 
numbers to the illustratiorrs. 



INDENTATION SYSTEM 

This mechanical pans list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in We description column. 

1 2 3 4 S iVame A Dvscriplion 

>>sseme/y *M/or Comporwti 

Attaching parts for Astamtiy an^/or Componant 

Daiail Part of AssomDiy and/or Componant 
Attaching parts for Datail Pan 

Pam of Detail Pan 

Attaching parts for Pam of Datail Pan 



Attaching Parts always appear in the same indentation as 
the Item it mounts, while the detail parts are indented to the right. 
Indented items are part of. and included with. We next higher 
indentation. The separation symbol — ' — indicates theend of 
attaching parts. 

Attaching parts must be purehesed seperateiy, unless otherwise 
specified. 

ITEM NAME 

in the Parts List, an Hem Name is separated from We 
description by a colon (:). Because of space limitations, an Hem 
Narrie ritay sometimes appear as Incomplete. For further Item 
Name identification. We U.$. Federal Cataloging Handbook H6-1 
can be utilized where possible. 



ABBREVIATIONS 



“ 


INCH 


ELCTRN 


ELECTRON 


M 


X«CH 


SE 


SINGLE ENO 


t 


NUMBER SIZE 


ELEC 


ELECTRICAL 


INCANO 


INCANOESCENT 


SECT 


SECTION 


ACTH 


ACTUATOR 


ELCTLT 


ELECTROLYTIC 


MSUL 


INSULATOR 


SEMICONO 


SEMICONDUCTOR 


APPTB 


ADAPTER 


ELEM 


ELEMENT 


INTL 


INTERNAL 


SHLO 


Shield 


ALIGN 


ALIGNMENT 


EPL 


ELECTRICAL PARTS LIST 


LPMLOR 


LAMPHOLDER 


SHLOR 


SHOUIOEREO 


Al 


ALUMINUM 


6QPT 


EQUIPMENT 


MACH 


MACHINE 


SKT 


SOCKET 


ASSEM 


ASSEMBLED 


EXT 


EXTERNAL 


MECH 


MECHANICAL 


3L 


SLIDE 


ASSV 


ASSEMBLY 


PX. 


FILLISTER HEAD 


MTG 


MOUNTING 


SLFLKG 


SELF -LOCKING 


ATTgN 


ATTENUATOR 


FLEX 


FLEXIBLE 


NIP 


NIPPLE 


SLV6 


SLEEVING 


AWO 


AMERICAN WIRE GAGE 


FLH 


FLAT HEAD 


NON WHE 


NOT WStE WOUND 


SPR 


SPRING 


BO 


BOARD 


FLTR 


FR.TER 


060 


ORDER BY DESCRIPTION 


SO 


SQUARE 


BRKT 


BRACKET 


FR 


FRAME or FRONT 


00 


OUTSIOC OIAMETER 


5ST 


STAINLESS STEEL 


sns 


BRASS 


FSTNR 


FASTENER 


OVH 


OVAL HEAO 


sn. 


STEEL 


BfU 


BRONZE 


FT 


FOOT 


PH BRZ 


PHOSPHOR BRONZE 


sw 


SWITCH 


8$H0 


BUSHING 


FZO 


FIXEO 


PL 


PLAM O' PLATE 


T 


TUBE 


CAB 


CABINCT 


Q3KT 


GASKET 


PLSTC 


PLASTIC 


TERM 


TERMINAL 


CAP 


CAPACITOR 


HOL 


HANDLE 


PN 


PART NUMBER 


TMO 


THREAD 


CEP 


CERAMIC 


>«X 


HEXAGON 


PNH 


PAN HEAO 


TMK 


THICK 


CHAS 


CHASSIS 


HEX HO 


HEXAGONAL HEAO 


PWR 


POWER 


TNSN 


TENSION 


CKT 


ciRCurr 


HEXSOC 


HEXAGONAL SOCKET 


flCPT 


REC^ACIE 


TPQ 


TAPPING 


COMP 


COMPOSITION 


HLCPS 


HELICAL COMPRESSION 


RES 


RESISTOR 


TRH 


TRUSS HEAO 


CONN 


CONNECTOR 


HLEXT 


HELICAL EXTENSION 


AGO 


niGIO 


V 


VOLTAGE 


COV 


COVER 


HV 


HIGH VOLTAGE 


RLF 


RELIEF 


VAR 


VARIABLE 


CPLG 


COUPLING 


1C 


INTEGRATEO CIRCUIT 


RTNR 


RETAINER 


W/ 


WITH 


CAT 


CATHOOE RAY TUBE 


10 


INSIDE OIAMETER 


SCM 


SOCKET HEAO 


WSHR 


WASHER 


OEO 


DEGREE 


■CENT 


lOENTIFICAnON 


SCOPE 


OSCILLOSCOPE 


XFMR 


TRANSFORMER 


own 


DRAWER 


IMPLfl 


IMPEUCR 


SCR 


SCREW 


XSTR 


TRANSISTOR 
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Reptac«abl« Machanicat Parts - AM S02 



MtT. 

Cod* 


CROSS INDEX • MFR. CODE NUMBER TO 
Manufacturer Address 


MANUFACTURER 

Citv. State. 7in Cod* 


02107 


SPMTO MFC CO 


5200 N mOSTER RO 
P 0 BOX 449 


DOVER OH 44622 


09922 


eURNOY CORP 


RICHARDS AVE 


NORHAUC CT 06852 


12327 


nCEMY CORP 


9301 ALLBI OR 


CLEVELAND OH 44125 


13511 


AMPHEWL COORC OtV BINCER RAW COOP 




LOS GATOS CA 


22526 


00 PONT E I OE NEMOURS ONO CO INC 
OU PONT COIMEaOR SYSTEMS 


30 HUNTER LAME 


CAMP HILL PA 17011 


2S520 


HEYCO HOLOa PRODUCTS 


147 MICHIGAN AVE 
P 0 BOX 160 


KENILWRTH MJ 07033 


45722 


USM CORP.. PQRKER-KOUM FASTENER OIV 




C0MP8ELLSVILLE. KY 42718 


S687B 


SPS TECHNOLOGIES INC 


HIGHLAND AVE 


JENKINTOHN PA 1904G 


71159 


BRISTOL SOaET SCREM CO 




HATERBURY CT 


71785 


TRN INC 

Tn CINCH COWtEaORS 


1501 MORSE AVE 


ELK GROVE VILLAGE IL 60007 


73743 


FISCHSI SPECIAL HFG CO 


446 MORGAN ST 


CINCINNATI OH 45206 


74445 


HOUHOKME CO 


31 BROOK ST 


NEST HARTFDRO a 06110 


77900 


SHOKEPROOF 

OIV OF ILLINOIS TOOL NORKS 


SAINT CHARLES RO 


ELGIN II 60120 


78189 


ILLINOIS TOOL NORKS INC 
SHOKEPROOF OiVISION 


ST CHARLES ROAD 


ELGIN IL 60120 


79136 


HOIOES KOHINOOR INC 


47-16 AUSTEL PLACE 


LONG ISIAW CITY NY 11101 


80009 


TEKTRONIX INC 


4900 S H GRIFFITH OR 
P 0 BOX 500 


BEOVERTCM OR 97077 


83385 


HICROOOT MNUFACniRING INC 
GREER-CSiTROL OIV 


3221 M BIG BERVa RO 


TROY HI 48098 


86928 


SEDSTRW HFG CO INC 


701 SONORA AVE 


GLENDALE CA 91201 


91036 


KINGS ELEaRONlCS CO INC 


40 HARBLEDALE ROAD 


TUCKAHOE MY 10707 


93907 


TEXTRON INC 
CAHCOR OIV 


600 16TH AVE 


ROCKFORD IL 61101 


TK0392 


NORTHMEST FASTENER SOLES INC 


7923 SH CIRRUS DRIVE 


BEAVERTON OR 97005 


1K0435 


LEHIS SCREN CO 


4114 S PEORIA 


CHICAGO IL 60609 


TK0507 


0 HORA METAL PROOUaS CO 


542 8RANNAH ST 


SM FRANCISCO CA 94107 
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Replaceable Mechanical Parts - 502 



Fig. & 

Index 

No 


Tektronix 
Part No 


Senal/Assembty No. 
Effective Dscont 


Qtv 


1234S Name 6 Deacnotion 


S4fr. 

Code 


Mfr Part No 


1-1 


337-1399-01 


8010100 


8130524 


2 


SHIEL0.EL£C:SI08 


80009 


337-1399-01 




337-1399-01 


8130525 




1 


SHIEU).ELEC:S10E 


80009 


337-1399-01 


-2 


337-1399-00 


8130525 




1 


SHIEL0.ELK:S10E 


80009 


337-1399-00 


-3 


366-0494-00 






1 


nfOSiOMT NITH SETSCREM 


80009 


366-0494-00 




213-0153-00 






1 


.SETSCRet:5-40 X 0.125, STL 


TK0392 ORDER BY OESCR 


-4 


366-1518-00 


8010100 


8040799 


1 


10(08:01.0.083 ID X 0.392 00 X 0.4 H 


80009 


366-1618-00 




213-0153-00 


8010100 


8040799 


1 


.SETSate(:5-40 X 0.125, STL 


TK0392 ORDER BY OESCR 




366-1084-00 


8040800 


8049999 


1 


1008:07,0.00 10 X 0.392 00 X 0.4 H 


80009 


366-1084-00 




213-0725-00 


8040800 


8049999 


1 


.SETSOB(:3-4e X 0.094,5TL 


58678 


ORDER 8Y OESCR 




366-1023-00 


8050000 




1 


KN08:CT .0.127 10 X 0.392 00 X 0.531 H 


80009 


366-1023-00 




213-0246-00 


8050000 




1 


.SETSCR0(:5-4O X 0.094 ,STL 


71169 


ORDER 8T OESCR 


-5 


366-1101-00 






1 


KN0O:GT ,0.127 ID X 0.706 00 X 0.6 H 


80009 


366-1101-00 




213-0153-00 






1 


.SETSCSBI:5-40 X 0.12S.STL 


TK0392 ORDER BY OESCR 


-6 


366-1317-00 






1 


XN08:«ED.UIL.0.127 10 X O.S 00 X 0.531 H 


80009 


366-1317-00 




213-0153-00 






1 


.SETSat9t:5-40 X 0.12S,STL 


TK0392 ORDER BY OESCR 


-7 


366-1001-00 






1 


KN08:GT ,0.252 tO X 0.925 OD X 0.67 


80009 


366-1001-00 




213-0153-00 






2 


.SETSCBEN:S-40 X 0.12S,STL 


TK0392 ORDER 8Y OESCR 


-8 


386-1163-00 






2 


(3(08:07,0.127 ID X 0.392 00 X 0.466 H 


80009 


366-1163-00 




213-0153-00 






1 


.SETSC»9l:S-40 X 0.125.STL 


TKQ392 ORDER BY OESCR 


-9 


366-12S7-11 






2 


PUSH 6UnQN:SIL 67 ,K PRE 


80009 


366-1257-11 


-10 


366-1257-12 






2 


PUSH 6UnON:SIL 67.CHG OC 


80009 


366-1257-12 


-11 


366-1489-31 






1 


PUSH KITTQN:SIL 07 .DIVIDE 87 10 


80009 


366-1489-31 


-12 


426-0681-00 






5 


F1MHE.PU5H 9TH: 


00009 


426-0681-00 




214-1940-00 


8010100 


8053579 


1 


PIN.KNOe 5ECR6:0.12 L X 0.094-0.1 OO.OCETQL 


80009 


214-1840-00 


-13 


366-1422-01 


8010100 


8053579 


1 


l3IOe:LaTCH 


80009 


366-1422-01 




366-1690-00 


8053580 




1 


KMB.LATQCSIL 67.0.53 X 0.23 X 1.059 


80009 


386-1690-00 


-14 


129-0103-00 






1 


POST .806 .ELEC:0SSBeL7 


80009 


129-0103-00 












(OTTKHINC PfKTS) 






-15 


210-0455-00 






1 


NUT .PLAIK,HEX:0. 25-28 X 0.375 .BftS NP 


73743 


3099-402 


-16 


210-0223-00 






1 


TE»INBL,UJC:0.26 ID.LOCKING.BRZ TIN PL 


86928 


5441-37 












(M onOCHlNG PORTS) 








200-0103-00 






1 


.NUT.PLAIN,KNURL:0.25-a X 0.375*00 BRASS 


80009 


200-0103-00 




129-0077-00 






1 


.STU0.SH0UU)ERB):0.93S L X 0.375,0.250-28 


80009 


129-0077-00 


-17 


131-0955-00 






2 


OM.eCPT .ELEC:BNC,FE)(OLE 


13511 


31-279 


-18 


131-0818-00 






1 


QM(.ACPT.EL£C:BNC.FE>ttLE 


91838 


KC-19-153 


-19 


384-1221-00 


8010100 


8049999 


1 


EXTENSION SMIFT:3.0 L X 0.081 OO.SST 


80003 


384-1221-00 




384-0415-01 


8050000 




1 


EXTENSION SHBFT:3.18 L X 0.081 OD.STEEl 


80009 


384-0415-01 


-20 









1 


BESISTOe.VMI08LE:(SEE R468 REPL) 
















(BTTKM1N6 POSTS) 






-21 


210-0563-00 






1 


NUT,PUIIN.HG(:0.25-32 X 0.312,8SS CD PL 


73743 


2X-20319-402 


-22 


210-0940-00 






1 


KOSHER. FU)T:0.2S 10 X 0.375 QO X 0.02.STL 


12327 


ORDER 8Y OESCR 












(BIO OTTOCHING PORTS) 






-23 


— — 






1 


fiE5ISTOR.VORI08LE:(SEE 9158 REPL) 
















(OTTOCHING POSTS) 






-24 


210-0583 -00 






1 


HUT.PU)IN,HEX:0.2S-32 X 0.312.8RS CD PL 


73743 


2X-20319-402 


-25 


210-0940-00 






1 


HaSHER.PUIT:0.25 ID X 0.375 00 X 0.02.STL 


12327 


OROER 8Y OESCR 












(M BTTQOIIHC PMTS) 






-26 


358-0378-00 


8010100 


8054649 


2 


BUSHIN6.SLEEVE:0.131 10 X 0.16 00 X 0.125 L 


80009 


358-0378-00 




358-0599-00 


8054650 




2 


MISHIN6.SL£EVE:0.12S 10 X 0.25 00 X 0.234 


28520 


9-187-125 


-27 


358-0029-00 






1 


BSH6.N0CH THO:0. 375-32 X 0.5 HEX.8RS NP 


80009 


358-0029-00 












(OTTOaUNB POSTS) 






-28 


210-0590-00 






1 


NUT. PlAIN.HEX:0. 375-32 X 0.438 BBS CO PL 


73743 


28269-402 


-23 


210-0978-00 






1 


KOSHER. PL0T:0.37S 10 X 0.5 00 X 0.024.STL 


12327 


OROER 8Y OESCR 












(END OnOCHINC PMTS) 






-30 


333-1711-00 






1 


PflNEL. FRONT: 


80009 


333-1711-00 


-31 


214-1513-01 


8010100 


8053579 


1 


LCH.PL-IN RTNOiPUSTIC 


80009 


214-1513-01 




105-0719-00 


8053580 




1 


LATCH .RCT0INING:PLUC-1N 


80009 


105-0719-00 












(OnOOilNC POSTS) 






-32 


213-0254-00 






1 


SCR0(.TP6.TF:2-32 X 0.25. TYPE B.FlH.lOO OEG 


45722 


OROER BY OESCR 


-33 


105-0718-00 


8053580 


8054529 


1 


BOR. LATCH RLSE: 


80009 


105-0718-00 




105-0718-01 


8054530 




1 


BOR. LATCH RliE: 


80009 


105-0718-01 












(BO onOCHING POSTS) 






-34 


200-0935-00 






2 


80SE,UMPH0li>BI:0.29 00 X 0.19 L.8K PLSTC 


80009 


200-0935-00 


-35 


378-0602-01 






1 


LEN5,LlGHT:tt«ER 


80009 


378-0602-01 


-36 


378-0602-00 






1 


LENS.LIGHT:GREB( 


80009 


378-0602-00 


-37 


352-0157-00 






2 


LAMPHOlOER:(1)T-2 UNBQSED.KHITE 


90009 


352-0157-00 


-38 


386-2529-00 


8010100 


8049999 


1 


SUBPONEL.FROia: 


90009 


386-2529-00 
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Rep<ac9able Mechanical Parts - AM S02 



Fig. & 

Index 

No 


Tektronix 
Part No. 


Senal/Assembty No. 
Effective OsconI 


Qtv 


1234S Name 8 OeecrioOon 




Mtr Part No . 


1- 


386-2529-01 


6050000 




1 


SUBMwa.nHMT: 


00009 


386-2529-01 












(BTT0CM1NG PMTS) 






-39 


213-0229-00 


8010100 


9054759 


4 


SCSOI.TPG,TF:6-20 X 0.375, HPE O.FUl.STL 


93907 


OROER 9Y OESCR 




213-0123-00 


B054760 




4 


SC»Q),TP0,TF:6-32 X 0.375.SPCL TYPE.FW 


93907 


234-21940-026 












(M BTTBCHIN6 MATS) 






-40 


337-1782-00 


8010100 


9049999 


1 


SH]6UI,EL£C:fi€M MNEL 


80009 


337-1792-00 




337-1782-01 


8050000 




1 


SHIEU>.ELCC:fiEM 


80009 


337-1782-01 


-41 


214-1061-00 






1 


QWTAa.El£C:CB0UN0ING,CU BE 


90009 


214-1061-00 


-42 


426-0725-00 






1 


FA SECT,PUI6-1N:T0(> 


80009 


426-0725-00 












(OTTOOIIN6 PWTS) 






-43 


213-0146-00 






2 


SCaei.TP6.TF:6-20 X 0.312.TYPE B.PNH.STL 


93385 


OROER 6Y OaCR 












(oc anocHiH6 pmts) 






-44 


386-3657-00 


8053S80 


9055259 


2 


SUPPORT .PUJC-IN; 


80009 


386-3667-00 




386-3857-01 


6055260 




2 


SUPPORT .PLOC-IN: 


93907 


OROER 9Y OESCR 


-45 


210-1270-00 


8053580 




2 


MA$HER.FIAT:0.141 10 X 0.219 00 X 0.04 .IM. 


80009 


210-1270-00 


-46 


426-0724-00 






1 


FR SEa,PUJ6-IN:B0TT0H 


80009 


426-0724-00 












(OnaCMING PORTS) 






-47 


213-0148-00 






1 


SC»EH.TPG.TF;6-20 X 0.312.TYPE 8,PNH,STL 


83385 


OROER BY OESCR 


-48 


211-0012-00 






1 


SCBEM.HaCHlHC:4-40 X O.STS.PNH.STt. 


TK043S 


OROER BY OESCR 


-49 


210-0406-00 






1 


MJT.PU>IN,HEX:4-40 X 0.iee,BR$ CO PI 


73743 


12161-50 












(M OTTBCHINC PORTS) 






-60 


376-0039-00 






1 


CPUi.SmFT,ltGO:O.OS2 6 0.129 10, AL 


80009 


376-0039-00 




213-0075-00 






2 


.SETSCRD«:4-40 X 0.094 .STL 


74445 


ORDER BY OESCR 


-51 


— 






1 


oa Boon OaY:MOIN(SEE 01 REPL) 






-52 









1 


.TRflN5IST0R:(S€E 010940 REPL) 






-53 


210-1122-00 






1 


..NASH£R,li)a:0.12 t0.0ISHES.0.02S THK.STL 


86928 


OflOQt BY OESCR 


-54 


210-0910-00 






1 


..M0SMER,FUT:0.19 00 X 0.281 00 X 0.046 


02107 


S-47-11 


-a 


131-0604-00 






36 


.CQNTOa.ELEClCXT 90 SN.SPR.CU BE 


90009 


131-0604-00 


-56 


136-0252-04 


8010100 


8030294 


72 


.SOCKET .PIN TEM:U/N 0.016-0.019 010 PINS 


22526 


75060-007 




136-0252-04 


8030295 




a 


.SOCKET .PIN TERH:U/N 0.016-0.019 010 PINS 


22526 


75060-007 




136-0514-00 


9030295 


9059919 


2 


.SKT.PL-IN ELEXlHICROClRCUlT.e OIP 


09922 


0ILB8P-106 


-57 


200-0687-01 






1 


.C0Va.XSTR:T0-5.0CET0L 


80009 


20O-OM7-O1 




131-0608-00 






4 


.T0WINBL,P!N:O.365 L X 0.025 8RZ 6U1 PI 


22526 


48293-036 


-58 


136-0235-00 






1 


.SKT.PL-IN ELEX:TMNSISTU).6 CONTOCT 


71785 


133-96-12-062 


-59 








1 


.RaiSTOR,VQRI06LE:(SEE 01R467 REPL) 
















.(OHAOilNC PORTS) 






-« 


210-0583-00 






1 


.NUT .P101N.HEX:0. 25-32 X 0.312.BRS CO PL 


73743 


2X-20319-402 


-61 


210-0046-00 






1 


.HASHER. UKK:0.261 IO.INTL.0.019 THK.STL 


77900 


1214-OS-00-0541C 


-62 


210-1025-00 


8010100 


8059999 


2 


.HASHER, FUkT:0.312 10 X 0.469 00 X 0.031 .6R 


12327 


OROER 9Y OESCR 




210-0465HXI 


S060000 




1 


!nUT.PIA1N,HEX:0.2S-32 X 0.375.6RS CO PL 


73743 


3085-402 












.(EM) ATTACHIN6 PARTS) 






-63 


407-1337-00 






1 


.SRACKET.VAR Ra:STEa 


60009 


407-1337-00 












.(AnACHINB PORTS) 






-54 


211-0008-00 






2 


.SCRBI.H0CHINE:4-40 X 0.2S.fW.STL 


93907 


OROER BY OESCR 


-55 


210-0551-00 






2 


.NUT,PLA!H.HEX:4-40 X 0.2S.ST CO PL 


TK0435 


OROER 8Y OESCR 












.(M ATTACHIH6 PORTS) 






-56 


337-1683-00 






2 


.SHIELJ}.EL£C:R)SWUnON.CTR 


60009 


337-1803-00 


-57 


— 






2 


.SNITCH .PUSH: (SEE 01S10 ONO A1S20 REPL) 






-68 


361-0385-00 


8010100 


9052349 


e 


.SPOCER.PB SH:0.164 L.GREEN POLYCARBONATE 


90009 


361-0385-00 




361-0384-00 


9052350 




a 


.SP0CER.P8 SM:0.133 L.RED P0LTC0R80N0TE 


80009 


361-0384-00 


-89 


— 






1 


.SMITCH.PUSH:(SEE 01S30 REPL) 






-70 


361-0383-00 






2 


.SPCR.P8 SN:0.33 L.CHORCOAL.POLYCARBONOTE 


80009 


361-0383-00 


-71 


344-0154-00 






4 


.CLIP,ELECTR1C0L:FU5E.CKT 90 NT 


80009 


344-0154-00 




198-2155-00 






1 


.HIRE SET .ELEC: 


60009 


198-2155-00 


-72 


175-0825-00 






1 


..C0eiE.SP.CLEC:2,26 AHG.STRO.PVC JKT.R9H 


90009 


175-0825-00 


-73 


175-0826-00 






1 


..C0Bt£,SP.ELB;:3,2B AN6.STR0.PVC JKT.Rm 


80009 


175-0826-00 


-74 


131-0707-00 






4 


..C0NT0CT.ELEC:22-26 0HG.8fiS.CU BE GLO PL 


22526 


47439-000 


-75 


352-0162-02 






1 


..HIW.TERM C0MI;4 NIRE.RED 


80009 


352-0162-02 


-76 


179-2028-00 






1 


.HIRING HBRNESS:HDIN 


80009 


178-2025-00 




175-3112-00 






1 


.C08L£ 0SSY,RF:a OHH C0AX.0.9SB L 


80009 


175-3112-00 


-77 


384-0173-00 






1 


EXTEMSIOM SH0FT:6.439 L X 0.125 STEP OO.STL 


80009 


384-0173-00 


-78 


384-0348-01 






1 


EXTE)610N SHDFT:9.161 L X 0.125 STEP 00 


80009 


384-0348-01 




263-1004-00 






1 


SH CM OCTR OS:LF-30e POINT 


80009 


263-1004-00 












(OnOCHINB PORTS) 






-79 


211-0116-00 


9010100 


9057469 


4 


SCR.OSSEN HSHR:4-40 X 0.312.PNH.BRS.MP 


77900 


OROER 6Y OESCR 




211-0292-00 


0057470 




4 


SCR.QSSEM HSHR:4-40 X 0.29.PNH.BRS NI PL 


78189 


51-040445-01 
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Replaceabte Mechanical Parta - AM 502 



Fig. * 

Index Tektronix Senal/AssemWy No. Mfr. 

No. Part No. £Hective Dece nt Qtv 12345 Name * 0— cnotion Code Mfr. Part No 



1 - 








(Ofl imOC»IN6 PMTS) 






-80 


200-1698-00 




1 


.COVER.COH SH;16 ELEMENTS 


80009 


200-1598-00 


-81 


354-0219-00 




1 


.RlN6.e€TflIHING:err.CAESCENT.U/0 0.25 OIQ 


79136 


5103-25-S-a)-R 


-82 


401-0155-00 




1 


.BEIWIN6.C0N SK:n0NT ,0.454 010 COM 


80009 


401-0155-00 


•83 


131-0840-00 




1 


.aMT0a.ELEC:Ce0UN0ING,NI 8E 


60009 


131-0840-00 


-8( 


214-1704-01 




2 


.SPRiNC.FLAT:0.S2 X 0.12S X 0.008.CU 8E 


80009 


214-1704-01 


-85 


214-1127-00 




2 


.mLL£R.0ETENT:O.12S OiO X 0.12S,5ST 


80009 


214-1127-00 


-86 


105-0498-00 




1 


.OCTUOTOR.COM SK:IF-3Q8 


80009 


105-8498-00 


-87 


401-0156-00 




1 


.BEARING.COM SM:RE0R.0.4S4 010 CAM 


80009 


401-0156-00 


-88 


210-0406-00 




4 


.NUT,PUUN.HEX:4-40 X 0.188,8ftS CO PL 


73743 


12181-60 




213-0075-00 




2 


.SETSCRB(:4-40 X 0.094.STL 


74445 


ORDER or OESCR 




263-1003-00 




1 


SH COM OaR 0S:HF-30e POINT 
{OnOCHINC PORTS) 


80009 


263-1003-00 


-89 


211-0116-00 




4 


SCR.OSSEM HSHR:4-40 X 0.312. PNH.BRS .HP 
(80 OnttCHING PARTS) 


77900 


OROER 8Y OESCR 


-90 


200-1597-00 




1 


.COVER.CAH SK:10 ELEM8ITS 


00009 


200-1697-00 


•91 


354-0219-00 




1 


. RING .RETAINING'.EXT. CRESCENT .0/0 0.25 010 


79136 


5103-25-5-20-R 


-92 


W1-0155-00 




1 


.8E0RIN6.CM SM:FR0NT, 0.454 010 COM 


80009 


401-0155-00 


-93 


131-1248-00 




1 


.CaNTOa.ELECrSWFT GNO.N! BE 


80009 


131-1248-00 




214-1704-00 




1 


.SPRING. FIAT:0.S2 X 0.125 X 0.006.CU BE 


80009 


214-1704-00 


-95 


214-1704-01 




1 


. SPRING. FIAT:0.S2 X 0.125 X 0.008, CU BE 


80009 


214-1704-01 


-96 


214-1127-00 




2 


.R0LLER.DETBiT:0.125 010 X 0.125.SST 


80009 


214-1127-00 


-97 


105-0502-00 




1 


.OCTUOTOR.COM SH:HF-30B 


80009 


105-0502-00 


-98 


401-0166-00 




1 


.eEORING.CON SN:RE0»,0.4S4 DIO COM 


80009 


401-O156-00 


-99 


210-0406-00 




4 


.NUT.PL0IN.HEX:4-40 X 0.188.8RS CO PL 


73743 


12161-50 




213-0075-00 




2 


.SEISCfi£N:4-40 X 0.094.STL 


74445 


OROER BY OESCR 




263-1005-00 




1 


SR CM OCTR 0S:G0IN 
(ATTACHING PORTS) 


80009 


263-1005-00 


-100 


211-0116-00 




4 


SCR.QSSBi RSHR:4-40 X 0.312.PNH.8RS.NP 
(8« OnOCHING PORTS) 


77900 


ORDER BY OESCR 


-101 


200-1596-00 




1 


.COVER.CM SR:10 ELEMENTS 
.(OTTOCHINC PORTS) 


80009 


200-1596-00 


-102 


211-0008-00 




4 


.SCREN,MACHlNE:4-40 X 0.2S.P1fl.STL 


93907 


OROER BY OESCR 


-103 


210-0004-00 




4 


.MOSHER. L0CK:H INTL, 0.015 THK.STL 


77900 


1204-00-00-0541C 


-10» 


210-0406-00 




3 


.NUT.PU)lN.HEX:4-40 X 0.188.8RS CO PL 


73743 


12161-60 


-105 


131-0963-00 




1 


.CONTOa.ElKiCROUNDING.PH BfiZ.H/BRACKET 


TK0507 OROER 8Y OESCR 










.(8C OnOCHING PORTS) 






-105 


354-0391-00 




1 


.0lN6.RETDINIHG:EXT.U/0 0.438 OIO SFT 


80009 


354-0391-00 


-107 


401-0081-02 




1 


.8EARING.CM SM:FRONT M/0 HOUNTING BOSSES 


80009 


401-0001-02 


-108 


214-1139-03 




1 


.SPRING. FIAT:0.B8S X 0.156 CU BE R0 CIR 


80009 


214-1139-03 


-109 


214-1139-02 




1 


.SPRING.FIAT:0.88S X 0.156 CU BE GRN OR 


80009 


214-1139-02 


-110 


214-1127-00 




2 


.ROLLER,OETQ1T:0.12S 010 X 0.12S.SST 


80009 


214-1127-00 


-111 


105-0503-00 




1 


.OaUOTOR.CM SM:601K 


80009 


105-0503-00 


-112 


401-0115-00 




1 


.BEORING.CM SM:CNTR.0.83 OIQ CM.OBL BO 


80009 


401-0115-00 




210-0408H)0 




3 


.NUT.PLAIN,HEX:4-40 X 0.168.BRS CO PL 


73743 


12161-50 




131-0963-00 




1 


.CONTOCT.ELEClGROUNOING.PH BRZ.N/BROOCET 


TK0507 OfHDER 6T OESCR 


-113 


384-1220-00 




1 


EXTB6I0N 5HQR:8.038 L X 0.12S 00 .DL 


80009 


384-1220-00 


-114 


376-0029-00 8010100 


8059999 


1 


CPU).SHaFT.RG0:0.12e 10 X 0.312 OO.OL 


00009 


378-0029-00 




376-0051-00 8060000 


8070609 


1 


CPLG.SH0FT.FIEX:0.127 10 X 0.375 00 


80009 


376-0051-00 




376-0051-01 8070610 




1 


CPLC.SH0FT,FLEX:0.127 10 X 0.375 00 


80009 


378-0051-01 




213-0075-00 




2 


.SETSCfi01:4-4O X 0.094.STL 


74445 


OROER BY OESCR 


-115 






1 


RESlSTOR,VQRIfleL£:(SEE R178/517S RB>L] 
(OnOCHlNG PORTS) 






-116 


210-0583-00 




1 


NUT ,PUIIN.HEX:0. 25-32 X 0.312.BRS CO PL 


73743 


2X-20319-402 


-117 


210-0046-00 




2 


HASHER. L0CK:0.261 ID.INTL.Q.OIB THK.STL 


77900 


1214-05-00 -0541C 


-118 


407-0803-00 




1 


BRACXn.ELEC SH:8RASS 
(0Q AHACHINC PARTS) 


80009 


407-0803-00 










STONOARO ACCESSORIES 








070-1682-01 




1 


HANUOL.TEOI: INSTRUaiQM 


80009 


070-1582-01 
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